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NOTICE. 

The  Royal  Society  of  New  South  Wales  originated  in  182 1 
as  the  "  Philosophical  Society  of  Australasia";  after  an  interval 
of  inactivity,  it  was  resuscitated  in  1850,  under  the  name  of  the 
**  Australian  Philosophical  Society,"  by  which  title  it  was  known 
until  1856,  when  the  name  was  changed  to  the  "Philosophical 
Society  of  New  South  Wales";  in  1866,  by  the  sanction  of  Her 
Most  Gracious  Majesty  the  Queen,  it  assumed  its  present  title, 
and  was  incorporated  by  Act  of  the  Parliament  of  New  South 
Wales  in  1 88 1. 
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ROYAL  SOCIETY  OF  NEW  SOUTH  WALES. 


ACT  OF  IXCORPORATION. 


An  Act  to  incorporate  a  Society  called  "  The 
Royal  Society  of  New  South  Wales."  [16 
December,  1881.] 

WHEREAS  a  Society  called  (with  the  sanction  of  Her  preamble. 
Most  Gracious  Majesty  the  Queen)  **The  Royal 
Society  of  New  South  Wales"  has  under  certain  rules  and 
by-laws  been  formed  at  Sydney  in  the  Colony  of  New  South 
Wales  for  the  encouragement  of  studies  and  investigations 
in  Science  Art  Literature  and  Philosophy  And  whereas 
the  Council  of  the  said  Society  is  at  the  present  time 
composed  of  the  following  oflSce-bearers  and  members  His 
Excellency  the  Right  Honorable  Lord  Augustus  Loftus  P.  C. 
G.C.B.  Honorary  President  The  Honorable  John  Smith 
C.M.G.  M.D.  LL.D.  President  and  Charles  Moore  Esquire 
F.L.S.  Director  of  the  Botanic  Gardens  Sydney  and  Henry 
Chamberlaine  Russell  Esquire  B.A.  (Sydney)  F.R.A.S. 
F.M.S.  London  Government  Astronomer  for  New  South 
Wales  Vice-Presidents  and  H.  G.  A.  Wright  Esquire 
M.R.C.S.  Honorary  Treasurer  Archibald  Li versidge  Esquire 
Associate  of  the  Royal  School  of  Mines  London  Fellow  of 
the  Xnstitute  of  Chemistry  of  Great  Britain  and  Ireland  and 
Professor  of  Geology  and  Mineralogy  in  the  University  of 
Sydney  and  Carl  Adolph  Leibius  Esquire  Doctor  of  Philo- 
sophy of  the  University  of  Heidelberg  Fellow  of  the  Insti- 
tute of  Chemistry  of  Great  Britain  and  Ireland  Honorary 
Secretaries  W.  A.  Dixon  Fellow  of  the  Institute  of  Chemistry 
of  Great  Britain  and  Ireland  G.  D.  Hirst  Esquire  Robert  Hunt 
Esquire  Associate  of  the  Royal  School  of  Mines  London 
Deputy  Master  Sydney  Branch  Royal  Mint  Eliezer  L. 
Montefiore  Esquire  Christopher  Rolleston  Esquire  C.M.G. 
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Inti^rprotatioD 
clause. 


IiiDorpomtiou 
clause. 


Rules  and  by- 
lawa. 


Charles  Smith  Wilkinson  Esquire  Government  Geologist 
Members  of  the  Council  And  whereas  it  is  expedient  that 
the  said  Society  should  be  incorporated  and  should  be  invested 
with  the  powers  and  authorities  hereinafter  contained  Be 
it  therefore  enacted  by  the  Queen's  Most  Excellent  Majesty 
by  and  with  the  advice  and  consent  of  the  Legislative  Council 
and  Legislative  Assembly  of  New  South  Wales  in  Parliament 
assembled  and  by  the  authority  of  the  same  as  follows : — 

1.  For  the  purposes  of  this  Act  the  following  words  in 
inverted  commas  shall  unless  the  context  otherwise  indicate 
bear  the  meaning  set  against  them  respectively — 

"  Corporation"  the  Society  hereby  incorporated 

"  Council"  the  Members  of  the  Council  at  any  duly  con- 
vened meeting  thereof  at  which  a  quorum  according 
to  the  by-laws  at  the  time  being  shall  be  present 

"  Secretary"  such  person  or  either  one  of  such  persons 
who  shall  for  the  time  being  be  the  Secretary  or 
Secretaries  honorary  or  otherwise  of  the  said  Society 
(saving  and  excepting  any  Assistant  Secretary  of 
the  said  Society). 

2.  The  Honorary  President  the  President  Vice-Presidents 
Officers  and  Members  of  the  said  Society  for  the  time  being 
and  all  persons  who  shall  in  manner  provided  by  the  rules 
and  by-laws  for  the  time  being  of  the  said  Society  become 
membera  thereof  shall  be  for  the  purposes  hereinafter 
mentioned  a  body  corporate  by  the  name  or  style  of  "The 
Royal  Society  of  New  South  Wales"  and  by  that  name 
shall  and  may  have  perpetual  succession  and  a  common  seal 
and  shall  and  may  enter  into  contracts  and  sue  and  be  sued 
plead  and  be  impleaded  answer  and  be  answered  unto  defend 
and  be  defended  in  all  Courts  and  places  whatsoever  and 
may  prefer  lay  and  prosecute  any  indictment  information 
and  prosecution  against  any  person  whomsoever  and  any 
siunmons  or  other  writ  and  any  notice  or  other  proceeding 
which  it  may  be  requisite  to  serve  upon  the  Corporation 
may  be  served  upon  the  Secretary  or  one  of  the  Secretaries 
as  the  case  may  be  or  if  there  be  no  Secretary  or  if  the 
Secretaries  or  Secretary  be  absent  from  the  Colony  then 
upon  the  President  or  either  of  the  Vice-Presidents. 

3.  The  present  rules  and  by-laws  of  the  said  Society  shall 
be  deemed  and  considered  to  be  and  shall  be  the  rules  and 
by-laws  of  the  said  Corporation  save  and  except  in  so  far  as 
any  of  them  are  or  shall  or  may  be  altered  varied  or  i-epealed 
under  the  powers  for  that  pui^pose  therein  contained  or  are 
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or  may  be  inconsistent  or  incompatible  with  or  repugnant  to 
any  of  the  provisions  of  this  Act  or  any  of  the  laws  now  or 
hereafter  to  be  in  force  in  the  said  Colony. 

4.  The  Corporation  shall  have  power  to  purchase  acquire  Power  to  aoquiro 
and  hold  lands  and  any  interest  therein  and  also  to  seU  and  ^^  £!*  ^"^ 
dispose  of  the  said  lands  or  any  interest  therein  and  all 

lands  tenements  hereditaments  and  other  property  of  what- 
ever nature  now  belonging  to  the  said  Society  under  the 
said  rules  and  by-laws  or  vested  in  Trustees  for  them  shall 
on  the  passing  of  this  Act  be  vested  in  and  become  the 
property  of  the  said  Corporation  subject  to  all  charges  claims 
and  demands  in  anywise  affecting  the  same. 

5.  The  ordinary  business  of  the  Corporation  in  reference  ordin&iy 

to  its  property  shall  be  managed  by  the  Council  and  it  shall  SuSg«ci*bythe 
not  be  lawful  for  individual  members  to  interfere  in  any  Council, 
way  in  the  management  of  the  affairs  of  the  Corporation 
except  as  1^  the  rules  and  by-laws  for  the  time  being  shall 
be  specially  provided. 

6.  The  Council  shall  have  the  general  management  and  S^^®!?.®' 
superintendence  of  the  affidrs  of  the  Corporation  and  except-     ^ 
ing  the  appointment  of  President  and  Vice-Presidents  and 
other  honorary  officers  who  shall  be  appointed  as  the  by-laws 

of  the  Society  shall  from  time  to  time  provide  the  Council 
shall  have  the  appointment  of  all  officers  and  servants  re- 
quired for  carrying  out  the  purposes  of  the  Society  and  of 
preserving  its  property  and  it  may  also  define  the  duties  and 
fix  the  salaries  of  all  officers  Provided  that  if  a  vacancy 
shall  occur  in  the  Council  during  any  current  year  of  the 
Society's  proceedings  it  shall  be  lawful  for  the  Council  to 
elect  a  member  of  the  Society  to  fill  such  vacancy  for  the 
unexpired  portion  of  the  then  current  year  The  Council 
may  also  purchase  or  rent  land  houses  or  offices  and  erect 
buildings  or  other  structures  for  any  of  the  purposes  for 
which  the  Society  is  hereby  incorporated  and  may  borrow 
money  for  the  purposes  of  the  Corporation  on  mortgages  of 
the  real  and  chattel  property  of  the  Corporation  or  any  part 
thereof  or  may  borrow  money  without  security  provided  that 
the  amount  so  borrowed  without  security  shall  never  exceed 
in  the  aggregate  the  amount  of  the  income  of  the  Corporation 
for  the  last  preceding  year  and  the  Council  may  also  settle 
and  agree  to  the  covenants  powers  and  authorities  to  bo 
contained  in  the  securities  aforesaid. 

7.  In  the  event  of  the  funds  and  property  of  the  Corpo-  Uabmty 
ration  being  insufficient  to  meet  its  engagements  each  °>«"^" 
member  thereof  shall  in  addition  to  his  subscription  for  the 
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then  current  year  be  liable  to  contribute  a  sum  equal  thereto 
towards  the  payment  of  such  engagements  but  shall  not  be 
otherwise  individually  liable  for  the  same  and  no  member 
who  shall  have  commuted  his  annual  subscription  shall  be  so 
liable  for  any  amount  beyond  that  of  one  year  s  subscription. 

Custody  of  8.  The  Council  shall  have  the  custody  of  the  common  seal 

«„  „«.        ^^  ^^^  Corporation  and  have  power  to  use  the  same  in  the 
affiiirs  and  business  of  the  Corporation  and  for  the  execution 
of  any  of  the  securities  aforesaid  and  may  under  such  seal 
authorize  any  person  without  such  seal  to  execute  any  deed 
or  deeds  and  do  such  other  matter  as  may  be  required  to  be 
done  on  behalf  of  the  Corporation  but  it  shall  not  be  neces- 
sary to  use  the  said  seal  in  respect  of  the  ordinary  business 
of    the    Corporation    nor   for  the    appointment    of   their 
Secretaries  Solicitor  or  other  officers. 
Certified  copy  of      9,  The  production  of  a  printed  or  written  copy  of  the 
UiAv?tobe evi-     rules  and  by-laws  of  the  Corporation  certified  in  writing  by 
dence.  ^j^^  Secretary  or  one  of  the  Secretaries  as  the  case  may  be 

to  be  a  true  copy  and  having  the  common  seal  of  the 
Corporation  affixed  thereto  shall  be  conclusive  evidence  in 
all  Courts  of  such  rules  and  by-laws  and  of  the  same  having 
been  made  under  the  authority  of  this  Act. 

*'!S?'t"d"*^  10.  In  case  any  of  the  elections  directed  by  the  rules  and 

time  mav  bo       by-la ws  for  the  time  being  of  the  Corporation  to  be  made 
quwSiy!  shall  not  be  made  at  the  times  required  it  shall  nevertheless 

be  competent  to  the  Council  or  to  the  members  as  the  case 
may  be  to  make  such  elections  respectively  at  any  ordinary 
meeting  of  the  Council  or  at  any  annual  or  special  general 
meeting  held  subsequently. 

repr^t^^  11.  The  Secretaiy  or  either  one  of  the  Secretaries  may 
porationfor  represent  the  Corporation  in  all  leiral  and  equitable  pro- 
ceedings  and  may  for  and  on  behalf  of  the  Corporation  make 
such  affidavits  and  do  such  acts  and  sign  such  documents  as 
are  or  may  be  required  to  be  done  by  the  plaintiff  or 
complainant  or  defendant  respectively  in  any  proceedings  to 
which  the  Corporation  may  be  parties. 
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RULES. 

(BevUed  October  1st,  1879.) 
Additional  Mules  adopted  November  5th,  1884,  marked  thus,  Xa,  ^e. 


Object  of  the  Society, 

I.  The  object  of  the  Society  is  to  receive  at  its  stated  meetings 

original  papers  on  Science,  Art,  Literature,  and  Fhilosophj,  and 

especially  on  such  subjects  as  tend  to  develop  the  resources  of 

Australia,  and  to  illustrate  its  Natural  History  and  Productions. 

Honorary  Fresident, 
n.  The  Governor  of  New  South  "Wales  shall  be  ex  officio 
Honorary  President  of  the  Society. 

Other  Officers, 
m.  The  other  Officers  of  the  Society  shall  consist  of  a 
President,  who  shall  hold  office  for  one  year  only,  but  shall  be 
eligible  for  re-election  after  the  lapse  of  one  year ;  two  Vice- 
Presidents,  a  Treasurer,  and  one  or  more  Secretaries,  who,  with 
six  other  members,  shall  constitute  a  Council  for  the  management 
of  the  affairs  of  the  Society. 

Election  of  Officers  and  Council, 

IV.  The  President,  Vice-Presidents,  Secretaries,  Treasurer, 
and  the  six  other  members  of  Council,  shall  be  elected  annually 
by  ballot  at  the  General  Meeting  in  the  month  of  May. 

V.  It  shall  be  the  duty  of  the  Council  each  year  to  prepare  a 
list  containing  the  names  of  members  whom  they  recommend  for 
election  to  the  respective  offices  of  President,  Vice-Presidents, 
Hon.  Secretaries  and  Hon.  Treasurer,  together  with  the  names 
jct  six  other  members  whom  they  recommend  for  election  as 
ordinary  members  of  Council. 

The  names  thus  recommended  shall  be  proposedat  one  meeting 
of  the  Council,  and  agreed  to  at  a  subsequent  meeting. 
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Such  list  sliall  be  suspended  in  the  Society's  Booms,  and  a  copj 
shall  be  sent  to  each  ordinary  member  not  less  than  fourteen  days 
before  the  day  appointed  for  the  Annual  General  Meeting. 

Ya.  There  shall  be  elected  on  to  the  Council  for  each  ensuing 
year,  at  least  two  and  not  more  than  three  members  of  the  Society 
who  were  not  members  of  the  Council  for  the  previous  year. 

VI.  Each  member  present  at  the  Annual  General  Meeting 
shall  have  the  power  to  alter  the  list  of  names  recommended  by 
the  Council,  by  adding  to  it  the  names  of  any  eligible  members 
not  already  included  in  it  and  removing  from  it  an  equivalent 
number  of  names,  and  he  shall  use  this  list  with  or  without  such 
alterations  as  a  balloting  list  at  the  election  of  Officers  and 
Council. 

The  name  of  each  member  voting  shall  be  entered  into  a  book, 
kept  for  that  purpose,  by  two  Scrutineers  elected  by  the  members 
present. 

No  ballot  for  the  election  of  members  ot  Council,  or  of  new 
members,  shall  be  valid  unless  twenty  members  at  least  shall 
record  their  votes. 

Vacancies  in  the  Council  during  the  year, 

Vn.  Any  vacancies  occurring  in  the  Council  of  Management 
during  the  year  may  be  filled  up  by  the  Council. 

Candidates  for  admission. 

VIII.  Candidates  must  be  at  least  twenty-one  years  of  age. 

Every  candidate  for  admission  as  an  ordinary  member  of  the 
Society  shall  be  recommended  according  to  a  prescribed  form  of 
certificate  by  not  less  than  three  members,  to  two  of  whom  the 
candidate  must  be  personally  known. 

Such  certificate  must  set  forth  the  names,  place  of  residence, 
and  qualifications  of  the  candidate. 

The  certificate  shall  be  read  at  the  three  Ordinary  General 
Meetings  of  the  Society  next  ensuing  after  its  receipt,  and 
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during  the  intervals  between  those  three  meetings,  it  shall  be 
suspended  in  a  conspicuous  place  in  one  of  the  rooms  of  the 
Society. 

The  vote  as  to  admission  shall  take  place  by  ballot,  at  the 
Ordinary  General  Meeting  at  which  the  certificate  is  appointed 
to  be  read  the  third  time,  and  immediately  after  such  reading. 

At  the  ballot  the  assent  of  at  least  four-fifths  of  the  members 
voting  shall  be  requisite  for  the  admission  of  the  candidate. 

Entrance  Fee  and  SubecriptUms, 

IX.  The  entrance  money  paid  by  members  on  their  admission 
shall  be  Two  Guineas;  and  the  annual  subscription  shall  be 
Two  Guineas,  payable  in  advance ;  but  members  elected  prior  to 
December,  1879,  shall  be  required  to  pay  an  annual  subscription  of 
One  Guinea  only  as  heretofore. 

The  amount  of  ten  annual  payments  may  be  paid  at  any  time 
as  a  life  composition  for  the  ordinary  annual  payment. 

TXa.  The  entrance  fee  and  first  annual  subscription  shall  be 
paid  within  two  months  from  the  date  of  election ;  otherwise  the 
election  shall  be  void. 

The  Council  may,  however,  in  special  cases,  extend  the  period 
within  wluch  these  payments  must  be  made. 

IXa  Composition  fees  shall  be  treated  as  capital,  and  shall 
"be  devoted  to  the  Building  Fund  Account,  or  invested. 

New  Members  to  he  informed  of  their  election, 

X.  Every  new  member  shall  receive  due  notification  of  his 
election,  and  be  supplied  with  a  copy  of  the  obligation  (No.  3  in 
Appendix),  together  with  a  copy  of  the  Rules  of  the  Society,  a 
list  of  members,  and  a  card  of  the  dates  of  meeting. 

Members  shall  sign  Rules — Ibrmal  admission, 

XI.  Every  member  who  has  complied  with  the  preceding 
Sules  shall  at  the  first  Ordinary  General  Meeting  at  which  he 
shall  be  present  sign  a  duplicate  of  the  aforesaid  obligation  in  a 
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book  to  be  kept  for  that  purpose,  after  which  he  shall  be  presented 
by  some  member  to  the  Chairman,  who,  addressing  him  by  name, 
shall  say : — "  In  the  name  of  the  Royal  Society  of  New  South 
Wales  I  admit  you  a  member  thereof." 

Annual  subscriptions,  when  due, 

Xn.  Annual  subscriptions  sliall  become  due  on  the  1st  of 
May  for  the  year  then  commencing.  The  entrance  fee  and  first 
year's  subscription  of  a  new  member  shall  become  due  on  the 
day  of  his  election. 

XIIa.  Persons  elected  on  or  after  the  first  day  of  October  in 
any  year  shall  pay  the  annual  contribution  as  in  advance  for  the 
following  year,  but  in  every  case  within  two  months  after  noti- 
fication of  their  election  has  been  made  to  them  by  the  Honorary 
Secretary. 

Members  whose  subscriptions  are  unpaid  not  to  enjoy  'privileges, 

XIII.  An  elected  member  shall  not  be  entitled  to  attend  the 
meetings  or  to  enjoy  any  privilege  of  the  Society,  nor  shall  his 
name  be  printed  in  the  list  of  the  Society,  until  he  shall  have 
paid  his  admission  fee  and  first  annual  subscription,  and  have 
returned  to  the  Secretaries  the  obligation  signed  by  himself. 

Subscriptions  in  arrears. 

XIV.  Members  who  have  not  paid  their  subscriptions  for  the 
current  year,  on  or  before  the  31st  of  May,  shall  be  informed  of 
the  fact  by  the  Hon.  Treasurer. 

No  member  shall  be  entitled  to  vote  or  hold  oflSce  while  his 
subscription  for  the  previous  year  remains  unpaid. 

The  name  of  any  member  who  shall  be  two  years  in  arrears 
with  his  subscriptions  shall  be  erased  from  the  list  of  members, 
but  such  member  may  be  re-admitted  on  giving  a  satisfactory 
explanation  to  the  Council,  and  on  payment  of  arrears. 

At  the  meeting  held  in  July,  and  at  all  subsequent  meetings 
for  the  year,  a  list  of  the  names  of  all  those  members  who  are  in 
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arrears  with  their  annual  MubBcriptions  shall  be  suspended  in  the 
SooniB  of  the  Society.  Members  shall  in  such  cases  be  informed 
that  their  names  have  been  thus  posted. 

XIVa.  Any  member  in  arrears  shall  cease  to  receive  the 
Society's  publications,  and  shall  not  be  entitled  to  any  of  the 
privileges  of  the  Society  until  such  arrears  are  paid. 

Sesijnation  of  Members, 

XV.  Members  who  wish  to  resign  their  membership  of  the 
Society  are  requested  to  give  notice  in  writing  to  the  Honorary 
Secretaries,  and  are  required  to  return  all  books  or  other  property 
belonging  to  the  Society. 

Expulsion  of  Members. 

XVI.  A  majority  of  members  present  at  any  ordinary  meet- 
ing flkall  have  power  to  expel  an  obnoxious  member  from  the 
Society,  provided  that  a  resolution  to  that  effect  has  been  moved 
and  seconded  at  the  previous  ordinary  meeting,  and  that  due 
notice  of  the  same  has  been  sent  in  writing  to  the  member  in 
question,  within  a  week  after  the  meeting  at  which  such  resolution 
has  been  brought  forward. 

Monorar^  Members, 
XVn.  The  Honorary  Members  of  the  Society  shall  be  persons 
who  have  been  eminent  benefactors  to  this  or  some  other  of 
the  Australian  Colonies,  and  distinguished  patrons  and  promoters 
of  the  objects  of  the  Society.  Every  person  proposed  as  an 
Honorary  Member  must  be  recommended  by  the  Council  and 
elected  by  the  Society.  Honorary  Members  shall  be  exempted 
from  payment  of  fees  and  contributions  :  they  may  attend  the 
meetings  of  the  Society,  and  they  shall  be  furnished  with  copies 
of  the  publications  of  the  Society,  but  they  shall  have  no  right 
to  hold  oflBce,  to  vote,  or  otherwise  interfere  in  the  business  of 
the  Society. 

'  The  number  of  Honorary  Members  shall  not  at  any  one  time 
exceed  twenty,  and  not  more  than  two  Honorary  Members  shall 
be  elected  in  any  one  year. 
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Corresponding  Members, 

XVIII.  Corresponding  Members  shall  be  persons,  not  resident 
in  New  South  Wales,  of  eminent  scientific  attainments,  who  may 
have  furnished  papers  or  otherwise  promoted  the  objects  of  the 
Society. 

Corresponding  Members  shall  be  recommended  by  the  Council, 
and  be  balloted  for  in  the  same  manner  as  ordinary  Members. 

Corresponding  Members  shall  possess  the  same  privileges  only 
as  Honorary  Members. 

The  number  of  Corresponding  Members  shall  not  exceed 
twenty-five,  and  not  more  than  three  shall  be  elected  in  any  one 
year. 

Ordinary  General  Meetings. 

XIX.  An  Ordinary  General  Meeting  of  the  Royal  Society,  to 
be  convened  by  public  advertisement,  shall  take  place  at  8  p.m., 
on  the  first  "Wednesday  in  every  month,  during  the  last  eight 
months  of  the  year ;  subject  to  alteration  by  the  Council  with 
due  notice. 

Order  of  Business, 

XX.  At  the  Ordinary  General  Meetings  the  business  shall  be 
transacted  in  the  following  order,  unless  the  Chairman  specially 
decide  otherwise : — 

1 — Minutes  of  the  preceding  Meeting. 

2 — New  Members  to  enrol  their  names  and  be  introduced. 

3 — Ballot  for  the  election  of  new  Members. 

4j — Candidates  for  membership  to  be  proposed. 

5 — Business  arising  out  of  Minutes. 

6 — Communications  from  the  Council. 

7 — Communications  from  the  Sections. 

8 — Donations  to  be  laid  on  the  Table  and  acknowledged. 

9 — Correspondence  to  be  read. 
10 — Motions  from  last  Meeting. 

11 — Notices  of  Motion  for  the  next  Meeting  to  be  given  in, 
12 — Papers  to  be  read. 
13 — Discussion. 
14 — Notice  of  Papers  for  the  next  Meeting, 
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XXa.  At  the  ordinary  meetings  of  the  Society  nothing  relating 
to  its  regulations  or  management,  except  as  regards  the  election 
or  ejection  of  members,  shall  be  brought  forward,  unless  the  same 
shall  have  been  announced  in  the  notice  calling  the  meeting,  or 
be  otherwise  provided  for  in  these  Rules. 

XXb.  a  special  meeting  of  the  Society  may  be  called  by  the 
Council,  provided  that  seven  days  notice  be  given  by  advertisement, 
or  shall  be  so  called  on  a  requisition  signed  by  at  least  twenty-five 
members  of  the  Society^  to  consider  any  special  business  thus 
notified. 

Annual  General  Meeting, — Annual  JReports, 

XXI.  A  General  Meeting  of  the  Society  shall  be  held  annuoUy 
in  May,  to  receive  a  Report  from  the  Council  on  the  state  of 
the  Society,  and  to  elect  OflBcers  for  the  ensuing  year.  The 
Treasurer  shall  also  at  this  meeting  present  the  annual  financial 
statement. 

Admission  of  Visitors. 

XXII.  Every  ordinary  member  shall  have  the  privilege  of 
introducing  two  friends  as  visitors  to  an  Ordinary  General 
Meeting  of  the  Society  or  its  Sections,  on  the  following  con- 
ditions : — 

1.  That  the  name  and  residence  of   the  visitors,  together 

with  the  name  of  the  member  introducing  them,  be 
entered  in  a  book  at  the  time. 

2.  That  they   shall    not   haTO    attended  two  consecutive 

meetings  of  the  Society  or  of  any  of  its  Sections  in  the 
current  year. 
The  Council  shall  have  power  to  introduce  visitors  irrespective 
of  the  aboTo  restrictions. 

Council  Meetings, 
XXin.  Meetings  of  the  Council  of  Management  shall  take 
place  on  the  last  Wednesday  in  every  month,  and  on  such  other 
days  as  the  Council  may  determine. 
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XXTTTa.  The  President  or  Hon.  Secretaries,  or  any  three 
Members  of  the  Council,  may  call  a  meeting  of  the  Council, 
provided  that  due  notice  of  the  same  has  been  sent  to  each  Member 
of  the  Council  at  least  three  days  before  such  meeting. 

Absence  Jrom  Meetings  of  Council, — Quorum. 

XXIV.  Any  member  of  the  Council  absenting  himself  from 
three  conseeutive  meetings  of  the  Council,  without  giving  a  satis- 
&ctory  explanation  in  writing,  shall  be  considered  to  have  vacated 
his  office.  No  business  shall  be  transacted  at  any  meeting  of 
the  Council  unless  three  members  at  least  are  present. 

Duties  of  Secretaries. 

XXV.  The  Honorary  Secretaries  shall  perform,  or  shall  caus0 
the  Assistant  Secretary  to  perform,  the  following  duties ; — 

1.  Conduct  the  correspondence  of  the  Society  and  Council. 

2.  Attend  the  General  Meetings  of  the  Society  and  the 

meetings  of  the  Council,  to  take  minutes  of  the  pro- 
ceedings of  such  meetings,  and  at  the  commencement 
of  such  to  read  aloud  the  minutes  of  the  preceding 
meeting. 

3.  At  the  Ordinary  Meetings  of  the  members,  to  announce 

the  presents  made  to  the  Society  since  their  last  meeting ; 
to  read  the  certificates  of  candidates  for  admission  to 
the  Society,  and  such  original  papers  communicated  to 
the  Society  as  are  not  read  by  their  respective  authors 
and  the  letters  addressed  to  it. 

4.  To  make  abstracts  of  the  papers  read  at  the  Ordinary 

General  Meetings,  to  be  inserted  in  the  Minutes  and 
prmted  in  the  Proceedings. 

6.  To  edit  the  Transactions  of  the  Society,  and  to  superintend 
the  making  of  an  Index  for  the  same. 

6.  To  be  responsible  for  the  arrangement  and  safe  custody 
of  the  books,  maps,  plans,  specimens,  and  other  property 
of  the  Society, 
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7.  To  make  an  entry  of  all  books,  maps,  plans,  pampUets, 

^.,  in  the  Library  Catalogue,  and  of  all  presentations 
to  the  Society  in  the  Donation  Book. 

8.  To  keep  an  account  of  the  issue  and  return  of  books, 

&c.,  borrowed  by  members  of  the  Society,  and  to  see 
that  the  borrower,  in  every  case,  signs  for  the  same  in 
the  Library  Book. 

9.  To  address  to  every  person  elected  into  the  Society  a 

printed  copy  of  the  Forms  Nos.  2  and  3  (in  the 
Appendix),  together  with  a  list  of  the  members,  a  copy 
of  the  Bules,  and  a  card  of  the  dates  of  meeting ;  and 
to  acknowledge  all  donations  made  to  the  Society,  by 
Form  No.  6. 

10.  To  cause  due  notice  to  be  given  of  all  Meetings  of  the 
Society  and  Council. 

11.  To  be  in  attendance  at  4  p.m.   on  the  afternoon  of 
"Wednesday  in  each  week  during  the  session. 

12.  To  keep  a  list  of  the  attendances  of  the  members  of  the 

Council  at  the  Council  Meetings  and  at  the  ordinary 
General  Meetings,  in  order  that  the  same  may  be  laid 
before  the  Society  at  the  Annual  General  Meeting  held 
in  the  month  of  May. 
The  Honorary  Secretaries  shall,  by  mutu^  agreement,  divide 
the  performance  of  the  duties  above  enumerated. 

The  Honorary  Secretaries  shaD,  by  virtue  of  their  office,  be 
members  of  all  Committees  appointed  by  the  Council. 

OonirihutioM  to  the  Society, 
XX  VI,  Contributions  to  the  Society,  of  whatever  character, 
must  be  sent  to  one  of  the  Secretaries,  to  be  laid  before  the 
Council  of  Management.  It  will  be  the  duty  of  the  Council  to 
arrange  for  promulgation  and  discussion  at  an  Ordinary  Meeting 
snch  communications  as  are  suitable  for  that  purpose,  as  well  as 
to  dispose  of  the  whole  in  the  manner  best  adapted  to  promote 
the  objects  of  the  Society^ 
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XXVIa.  The  original  copy  of  every  paper  communicated  to 
the  Society,  with  the  illustrative  drawings,  shall  become  the 
property  of  the  Society  unless  stipulation  be  made  to  the  contrary; 
and  authors  shall  not  be  at  liberty,  save  by  permission  of  the 
Council,  to  publish  the  papers  they  have  communicated,  until 
such  papers  or  abstracts  of  them,  have  appeared  in  the  Journal 
or  other  publications  of  the  Society. 

XXYIb.  If  any  paper  of  importance  is  communicated  during 
the  recess,  the  same  may  be  ordered  for  publication  by  the  Council, 
without  being  read  to  the  Society. 

Management  of  Funds, 
XXYII.  The  funds  of  the  Society  shall  be  lodged  at  a  Bank 
named  by  the   Council  of  Management.     Claims  against  the 
Society,  when  approved  by  the  Council,  shall  be  paid  by  the 
Treasurer. 

All  cheques  shall  be  countersigned  by  a  member  of  the  Council. 

Money  Chants,* 

XXVIII.  Grants  of  money  in  aid  of  scientific  purposes  from  the 
funds  of  the  Society — to  Sections  or  to  members — shall  expire  on 
the  1st  of  November  in  each  year.  Such  grants,  if  not  expended, 
may  be  re-voted. 

XXIX.  Such  grants  of  money  to  Committees  and  individual 
members  shall  not  be  used  to  defray  any  personal  expenses  which 
a  member  may  incur. 

Audit  of  Accounts. 

XXX.  Two  Auditors  shall  be  appointed  annually,  at  an 
Ordinary  Meeting,  to  audit  the  Treasurer's  Accounts.  The 
accounts  as  audited  to  be  laid  before  the  Annual  Meeting  in 
May. 

*  Applicants  for  money  granto  are  required  to  supply  the  following  information : — 

1.  The  nature  of  the  research  and  the  sdentiflc  results  expected  to  follow  therefrom. 

2.  The  amount  asked  for. 

8.  Whether  any  previous  gnuit  has  been  received  from  any  source,  and,  if  so,  with 

what  results. 
4.  Whether  any  portion  of  the  grant  is  to  be  devoted  to  personal  remuneration. 
6.  Wliat  apparatus  (if  any)  of  permanent  value  will  be  required. 
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Froperty  of  the  Society  to  he  vested  in  the  F resident,  ^c. 

XXXI.  All  property  whatever  belonging  to  the  Society  shall 
be  vested  in  the  President,  Vice-Presidents,  Hon.  Treasurer,  and 
Hon.  Secretaries  for  the  time  being,  in  trust  for  the  use  of  the 
Society ;  but  the  Council  shall  have  control  over  the  disburse- 
ments of  the  funds  and  the  management  of  the  property  of  the 
Society. 

Sections. 

XXXII.  To  allow  those  members  of  the  Society  who  devote 
attention  to  particular  branches  of  science  fuller  opportunities 
and  facilities  of  meeting  and  working  together  with  fewer  formal 
restrictions  than  are  necessary  at  the  general  Monthly  Meetings 
of  the  Society, — Sections  or  Committees  may  be  established  in 
the  following  branches  of  science : — 

Section  A, — Astronomy,  Meteorology,  Physics,  Mathematics, 

and  Mechanics. 
Section  B. — Chemistry  and  Mineralogy,  and  their  application 

to  the  Arts  and  Agriculture. 
Section  C. — Geology  and  Palaeontology. 
Section  D. — Biology,  i.e.,  Botany  and  Zoology,  including 

Entomology. 
Section  JE, — Microscopical  Science* 
Section  F. — Geography  and  Ethnology. 
Section  G. — Literature    and    the    Fine     Arts,    including 

Architecture. 
Section  H. — Medical. 
Section  J. — Sanitary  and  Social  Science  and  Statistics. 

Section  Committees — Card  of  Meetings, 

XXXm.  The  first  meeting  of  each  Section  shall  be  appointed 
by  tie  Council.  At  that  meeting  the  members  shall  elect  their 
own  Chairman,  Secretary,  and  a  Committee  of  four ;  and  arrange 
the  days  and  hours  of  their  future  meetings.  A  card  showing 
tbe  dates  of  each  meeting  for  the  current  year  shall  be  printed 
for  distribution  amongst  the  members  of  the  Society. 
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Membership  of  Sections^ 

XXXIV.  Only  members  of  the  Society  shall  have  the  privilege 
of  joining  any  of  the  Sections. 

Beportsfrom  Sections, 

XXXV.  There  shall  be  for  each  Section  a  Chairman  to  preside 
at  the  meetings,  and  a  Secretary  to  keep  minutes  of  the  pro- 
ceedings, v^ho  shall  jointly  prepare  and  forward  to  the  Hon. 
Secretaries  of  the  Society,  on  or  before  the  7th  of  December  in 
each  year,  a  report  of  the  proceedings  of  the  Section  during 
that  year,  in  order  that  the  same  may  be  transmitted  to  the 
Council. 

Beports. 

XXXVI.  It  shall  be  the  duty  of  the  President,  Vice-Presidents, 
and  Honorary  Secretaries  to  annually  examine  into  and  report  to 
the  Council  upon  the  state  of — 

1.  The  Society's  house  and  effects. 

2.  The  keeping  of  the  official  books  and  correspondence. 

3.  The  library,  including  maps  and  drawings. 

4.  The  Society's  cabinets  and  collections. 

Cabinets  and  Collections, 

XXXVII.  The  keepers  of  the  Society's  cabinets  and  collec- 
tions shall  give  a  list  of  the  contents,  and  report  upon  the 
condition  of  the  same  to  the  Council  annually. 

Documents. 
XXXVin.  The  Honorary  Secretaries  and  Honorary  Treasurer 
shall  see  that  all  documents  relating  to  the  Society's  property, 
the  obligations  given  by  members,  the  policies  of  insurance,  and 
other  securities  shall  be  lodged  in  the  Society's  iron  chest,  the 
contents  of  which  shall  be  inspected  by  the  Council  once  in  every 
year;  a  list  of  such  contents  shall  be  kept,  and  such  list  shall  be 
signed  by  the  President  or  one  of  the  Vice-Presidents  at  the 
annual  inspection. 
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Branch  Societies. 
xXXiX    The  Society  shall  have  power  to  form  Branch  So- 
cieties in  other  parts  of  the  Colony. 

Library, 
XL.  The  members  of  the  Society  shall  have  access  to,  and 
shall  be  entitled  to  borrow  books  from  the  Library,  under  such 
regulations  as  the  Coiincil  may  think  necessary. 

Alteration  of  Mules. 
XLI.  No  alteration  of,  or  addition  to,  the  Bales  of  the  Society 
shall  be  made  unless  carried  at  two  successive  General  Meetings, 
at  each  of  which  twenty-five  members  at  least  must  be  present. 
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THE  LIBRARY. 

1.  The  Library  shall  be  open  for  consultation  and  for  the  issue 
and  return  of  books  daily  (except  Saturday),  from  9'30  a.m.  to 
J  p.m.,  and  2  to  6  p.m.,  and  on  Saturdays  from  9*30  a.m.  to  1*30 
p.m. 

1a.  The  Library  will  not  be  open  on  public  holidays. 

2.  No  book  shall  be  issued  without  being  signed  for  in  the 
Library  Book. 

3.  Members  are  not  allowed  to  have  more  than  two  volumes 
at  a  time  from  the  Library,  without  special  permission  from  one 
of  the  Honorary  Secretaries,  nor  to  retain  a  book  for  a  longer 
period  than  fourteen  days ;  but  when  a  book  is  returned  by  a 
member  it  may  be  borrowed  by  him  again,  provided  it  has  not 
been  bespoken  by  any  other  member.  Books  which  have  been 
bespoken  shall  circulate  in  rotation,  according  to  priority  of 
application. 

4.  Scientific  Periodicals  and  Journals  will  not  be  lent  until 
the  volumes  are  completed  and  bound. 

4a.  Dictionaries,  Encyclopaedias,  and  other  works  of  reference 
and  cost.  Atlases,  Books  and  Illustrations  in  loose  sheets,  Draw- 
ings, Prints  and  unbound  numbers  of  Periodicals  and  Works, 
Journals,  Transactions  and  Proceedings  of  Societies  or  Institu- 
tions, Works  of  a  Series,  Maps  or  Charts,  are  not  to  be  removed 
from  the  Library  without  the  written  order  of  the  President  or 
one  of  the  Hon.  Secretaries. 

5.  Members  ^taining  books  longer  than  the  time  specified 
shall  be  subject  to  a  fine  of  sixpence  per  week  for  each  volume. 

6.  The  books  which  have  been  issued  shall  be  called  in  by  the 
Secretaries  twice  a  year  ;  and  in  the  event  of  any  book  not  being 
returned  on  those  occasions,  the  member  to  whom  it  was  issued 
shall  be  answerable  for  it,  and  shall  be  required  to  defray  the 
cost  of  replacing  the  same. 

7.  No  stranger  shall  be  admitted  to  the  Library  except  by  the 
introduction  of  a  member,  whose  name,  together  with  that  of  the 
visitor,  shall  be  inserted  in  a  book  kept  for  that  purpose. 

8.  Members  shall  not  lay  the  paper  upon  which  they  are 
writing  on  any  Book  or  Map. 

No  tracings  shall  be  made  without  express  permission  from  the 
Hon.  Secretaries. 
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Form  Ko.  L 

BOYAL  SOCIETT  OF  NbW  SoUTH  WaLES. 

Certificate  of  a  Candidate  for  Election, 
Kame 

QualificatloD  or  occupation 

Address 

being  desirous  of  admission  into  the  Kojal  Society  of  "New  South  Wales,  ne, 

the  undersigned  members  of  the  Society,  propose  and  recommend  him  as  a 

proper  person  to  become  a  member  thereof. 

Dated  this  day  of  18    • 

From  Pebsonal  Knowledge.  Fbom  Gsnsbal  Ekowledge. 


Signature  of  candidate 

Date  rcceircd  18 


N.B. — This  certificate  must  be  signed  by  tlirec  or  more  members,  to  two  of  whom  the 
candidate  must  be  personally  known.  The  candidate  must  be  at  least  twenty-one  years  o( 
age.    This  certificate  has  to  be  read  at  three  ordmary  general  meetings  of  the  Society. 


Form  Ko.  2. 

BoYAL  Society  oe  New  South  Wales. 

The  Society's  House, 
Sir,  Sydney,  18    . 

I  have  the  honour  to  inform  you  that  you  have  this  day  been  elected  a 
member  of  the  Boyal  Society  of  New  South  Wales,  and  I  beg  to  forward  to 
you  a  copy  of  the  Rules  of  the  Society,  a  printed  copy  of  an  obligation,  a  list 
of  members,  and  a  card  announcing  the  dates  of  meeting  during  the  present 
session. 

According  to  the  Regulations  of  the  Society  {vide  Rule  No.  9),  you  are 
required  to  pay  your  admission  fee  of  two  guineas,  and  annual  subscription 
of  two  guineas  for  the  current  year,  before  admission.  You  are  also  requested 
to  sign  and  return  the  enclosed  form  of  obligation  at  your  earliest  conrenience. 

I  haye,  &c.. 

To  •  Hon.  Secretary. 

Form  Ko.  3. 

SOTAL  SOCDETY  OF  NeW  SoUTH  WaLES. 

I,  the  undersigned,  do  hereby  engage  that  I   will  eudeaTour  to  promote 

the  interests  and  welfare  of  the  Royal  Society  of  New  South  Wales,  and  to 

obserre  its  Rules  and  By-laws,  as  long  as  I  shall  remain  a  member  thereof. 

Signed, 
Address 

Date 
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Form  Ko.  4. 

BOYAL  SOCIXTT  OT  I^SW  SOUTH  WaLES. 

The  Society's  Hoase, 
Sir,  Sydney,  18    . 

I  hare  the  honour  to  inform  you  that  your  annual  subscription  of 
for  the  current  year  became  due  to  the  Boyal  Society  of  New  South 
Wales  on  the  Ist  of  May  last. 

It  is  requested  that  payment  may  be  made  by  cheque  or  Post  Office  order 
drawn  in  favour  of  the  Hon.  Treasurer. 

I  hare,  &c., 
To  Hon.  Treasurer. 


Form  Ko.  5, 

BOTAL  SOCIBTY  OP  NsW  SOUTH  WaLBS. 

The  Society's  House, 
Sir,  Sydney,  18    . 

I  am  desired  by  the  Koyal  Society  of  New  South  Wales  to  forward  to 
you  a  copy  of  its  Journal  for  the  year  18  ,  as  a  donation  to  the  library  of 
your  Society. 

I  am  further  requested  to  mention  that  the  Society  will  be  thankful  to 
recdye  such  of  the  rery  valuable  publications  issued  by  your  Society  as  it 
may  feel  disposed  to  send. 

I  have  the  honour  to  be, 
Sir, 
Your  most  obedient  servant, 

Hon.  Secretaiy. 

Form  Ko.  6. 
BoTAL  Society  op  New  Sottth  Wales. 

The  Society's  House, 
Sir,  Sydney,  18    . 

On  behalf  of  the  Koyal  Society  of  New  South  Wales,  I  beg  to  acknow- 
ledge the  receipt  of  and  I  am  directed  to  convey  to  you  the 
bait  thanks  of  the  Society  for  your  most  valuable  donation. 

I  have  the  honour  to  be. 
Sir, 
Your  most  obedient  serfant, 

Hon.  Secretary* 
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Form  Ko.  7. 

BctlloUng  lAH  for  the  JSleetion  of  the  Officert  and  Council, 

'Royal  Booxxtt  ow  Nbw  South  Wales. 

Date 

BjLLLOTiKCi-  List  for  the  election  of  the  Officers  and  Oouncil. 


Pweent  Cooncil 

Nam60  proposed  as  Members  of  the  new  Ck>unciL 

President. 

Yice-Presidentfl. 

Hon.  Treasurer. 

• 

Hon.  Secretaries. 

Members  of  Oouncil. 

If  jou  wish  to  substitute  any  other  name  in  place  of  that  proposed,  erase 
^the  printed  name  in  the  second  column,  and  write  opposite  to  it,  in  the  third, 
that  which  you  wish  to  substitute. 
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LIST  OF  THE  MEMBERS 


07  THB 


|[0]j8l  ^cmtg  0f  ilfto  ^ortfe  l®nUs. 


P  Members  who  have  contributed  papers  which  have  been  published  in  the  Societ>''8 
Transactions  or  Journal ;  papers  published  in  the  Transactions  of  the  Philosophical  Society 
are  also  included.    The  numerals  indicate  the  number  of  such  contributions. 

t  Members  of  the  Council. 

X  Life  Members. 

Elected. 
1877 


1877 
1877 
1877 
1864 
1878 
1874 
1868 
1873 
1856 

1885 
1881 
1877 
1876 
1873 


1885 
1878 

1877 
1878 
1881 
1878 
1886 
1884 

1875 
1876 
1878 
1884 
1875 


PI 
P8 


Abbott,  Joseph  Palmer,  M.L.  A.,  6  Wentworth  Court,  Elizabeth- 
street. 

Abbott,  Thomas  Kingsmill,  S.M.,  Central  Police  Office,  Sydney. 

Abbott,  W.  E.,  Abbotsford,  Wingen. 

Adams,  Francis,  Australian  Joint  Stock  Bank,  Sydney. 

Adams,  P.  P.,  Surveyor  General,  Kirribilli  Point,  St.  Leonards. 

Alexander,  George  M.,  Hunter-street. 

Alger,  John,  Union  Club. 

Allerding,  F.,  25  Hunter-street. 

Allording,  H.  B.,  25  Hunter-street. 

All  wood,  Rev.  Canon,  B.A.  Cantab.j  *' Eorklands,"  Edgecliff 
Road,  Woollahra. 

^llworth  Joseph  Witter,  District  Surrejor,  East  Maitland. 

Amos,  Robert,  "  Renneil,"  Elizabeth  Bay  Road. 

Anderson,  H.  C.  L.,  M.A.,  '*  Aberfeldie,"  Summer  Hill. 

Atchison,  Cunningham  Archibald,  C.E.,  North  Shore. 

Atherton,  Ebenezer,  M.R.C.S.  En^.f  Macquarie-strect  North. 


Baas,  James  Banson,  C.E.,  4,  Maclcay  Villas,  Rushcutters'  Bay. 
Backhouse,  Alfred  ]P.,  M.A.,  District  Court  Judge,  **  Melita," 

Elizabeth  Bay. 
Baker,  E.  A.,  M.L.A.,  Erith  Colliery,  Bundanoon. 
Balfour,  James,  National  Bank  of  Australasia,  60,  Pitt-street. 
Barff,  H.  E.,  M.A.,  Registrar,  Sydney  University. 
Barker,  Francis  Lindsay,  86  Pitt-street. 
Barker,  W.  Mandeville,  Longueville  Chambers,  Young-street. 
Barry,  The  Most  Rev.  Alfred,  D.D.,  D.C.L.,  Primate,  Bishope- 

court,  Rand  wick. 
Bartels,  W.  C.  W.,  Richmond  Terrace. 
Bassett,  W.  F.,  M.R.C.S.,  En^f.,  Bathurst. 
Bayley,  George  W.  A.,  Railway  Department,  Phillip-street. 
Baynes,  Richard  B.,  Victoria  Barracks. 
Bedford,  W.  J.  G.,  M.R.C.S.  En^.,  "Waratah,"  Newtown, 

Hobart,  Tasmania. 
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Elected. 
1868 
1876 
1877 
1875 
1876 
1869  P2 
1877 
1878 
1884 
1878 

1878 

1886 
1880 
1877 

1883 

1873 
1879 
1874 
1886 

1886 
1876 

1871  P  1 

I 

1879  I 
1878  I 
1886  I 
1876  I 

1880  I 
1877 
1877 
1875 
1875 

1880 


1876 
1876 
1880 
1876 
1876 
1868 

1879 

1870 
1876 
1886 


Beilby,  E.  T.,  91,  PiU-»treet. 

Belgrare,  Thomas  B.,  M.D.  EdU.,  M.R.C.S.  Entf.y  Phillip-street 

Bclfield,  Algernon  H.,  Eversleiffh. 

Belisario,  John,  M.D.,  Lyons'  lerrsco. 

Benbow,  Clement  A.,  30,  College-street. 

Bensusan,  S.  L.,  44,  Caatloreagh-street. 

Bennett,  George  F.,  C.M.Z.S.,  Toowoombs,  Queensland. 

Bemej,  Augustus,  H.  M.  Customs,  Sydney. 

Binstead,  Wm.  H.  Qlenthome,  BoiileTarcf.  Petersham. 

Black,  Reginald  James,  M.L.A.,  **  Traveleyn,"  Barline  Point 
Road,  Woollahro. 

Black,  Morrice  A.,  F.I.A.,  Actuary,  Australian  Mutual  ProTi- 
dent  Society,  Pitt-street. 

Blacket,  Arthur,  Architect,  Bond-street. 

Blackmann,  C.  H.  £.,  375,  Gkorge-street. 

Bladen,  Tliomas,  c/o  Mr.  Frank  Bladen,  GoTemment  Printing 
Office. 

BlaxlonH,  Herbert.  M.R.C.S.E.,  L.R.C.P.  Land.,  HospiUl  for 
the  Insane,  Callan  Park. 

Bolding,  H.  J.,  P.M.,  Raymond  Terrace,  Hunter  River. 
^Bond,  Albert,  Bell's  Chambers,  Pitt-street. 

Bowen,  George  M.  C,  **  Keston,"  Kirribilli  Point,  North  Shora. 

Bowker,  R.  S.,  L.R.C.P.  Ediu.,  M.R.C.S.  JSnff.,  17,  Clarence- 
street. 

Bowman,  Arthur,  163,  Phillip-street. 

Brady,  Andrew  John,  Lie.  K.  &  Q.  Coll.  Phys.  Irel.,  Lij.  R. 
Coll.  Sur.  Irel.,  3,  Lyons'  Terrace. 

Brazier,  John,  F.L.S.,  C.M.Z.S.,  Corr.  M.R.S.,  Tas.,  82,  Wind- 
mill-street. 

Brindley,  Thoma*,  St.  Stephen's  House,  Bligh-street,  Newtown. 
JBrooks,  Joseph,  F.R.G.S.,  "Hope  Bank,"  Nclson-st.,  Woollahra. 

Blown,  David,  "  Kallara."  Bourkc. 

Brown,  Henry  Joseph,  Newcastle. 

Brown,  John  Studd,  Dubbo. 

Bundock,  W.  C,  "  Wyangarie,"  Casino. 

Bumcll,  Arthur,  "  Clapton,"  Forbes-street. 

Burton,  Edmund,  Land  Titles  Office,  Elizabeth-street  North. 

Busby,  Tlie  Hon.  William,  M.L.C.,  "Redlcaf,"  South   Head 
Rond,  Woollohra. 

Bush,  Thomas  James,  Engineer's  Office,  Gas  Works,  Sydney. 


Cadell,  Alfred.  Vegetable  Creek,  New  England. 

Cadell,  Hon.  Thomas,  M.L.C.,  Australian  Club. 

Coird,  George  S.,  *'  Lillingstone,"  Ocean-street,  WooUahra, 

Campbell,  Allan,  L.R.C.P.,  GUugoxOy  Yass. 

Campbell,  The  Hon.  Alexander,  M.L.C.,  **  Rosemont,"  WooUalira. 

Campbell,  The  Hon.  Charles,  M.L.C.,  c/o  F.  Campbell,  Esq., 

**  Yarralumba,"  Queanbeyan. 
Campbell,  Revd.  Joseph,  M.A.,  F.G.8.,  "  The  Parsonage,"  Glen 

Innes. 
Cane,  Alfred,  110,  Victoria-street. 
Cape,  Alfred  J.,  M.A.,  Syd.,  "  Karoola,"  EdgeclifP  Road. 
Carey,  John  R.,  *'  Caprera/'  Milton's  Point,  St.  Leonards. 
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Elected. 
1886 

1882 

1885 
1882 
1879 
1878 
1884 
1878 

1885 
1876 

1878 

1886 

1878 
1880 

1876 
1856 
1876 
1882 

1882 
1878 
1880 
1859 
1884 

1865 

1886 


PI 


1870 
1881 


1885 
1878 

1876 

1876 
1876 
1877 

1879 

1886 


PI 
P2 
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Camngton,  His  Excellency  The  Right  Hon.  Lord,  GT.C.M.G-., 
&c.,  &o.,  &c.,  Son,  President. 

Oarruthere,  Charles  Ulic,  L.K.Q.C.P.,  L.ILC.S.,  Irely  Montague- 
street,  Balmoin. 

Chadwick,  Robert,  "Arlington,"  Edgecliff Road,  Woollahra. 

Chambers,  Thos.,  F.R.C.P.,  F.R.C.S.  Edin.,  1.  Lyons'  Terrace. 
JChard,  J.  S.,  District  Siureyor,  Armidale. 

Chatfield,  Captn.  William,  Smith-street,  Parramatta. 

Chesterman,  Alfd.  Hy.,  L.S.,  Surveyor  General's  Office. 

Chishohn,  Edwin,  M.R.C.S.,   E.,  L.S.A.,  &c.,  "  Aljergeldie," 
Victoria-street,  Ashfield. 

Chishohn,  William,  M.I).,  Lond.,  199,  Macquaric-street  North. 

Codrington,  John  Fredk.,  M.R.C.S.,  E. ;  Lie.  R.C.  Phys.,  L. ; 
Lie.  R.C.  Phys.,  Edin.,  Orange. 

Collie,  Rerd.  Robert,  F.L.S.,  "The  Manse,"  Wellington-street, 
Newtown. 

Collingwood,  David,  M.D.  Xowrf.,  F.R.C.S.  JSnt/.,  "Airedale," 
Summer  Hill. 

Colquhoun,  Qeorgo,  **  Rossdhu,"  72,  Darlinghurst  Road. 

Colyer,  Henry  Cox,  M.  A.,  "  Clinton,"  Liverpool-street,  Darling- 
hurst. 

Colyer,  John  Ussher  Cox,  "  Eaatwell,"  Bellevue,  Waverley. 

Comrie,  James,  "  Northfield,"  Kurrajong  Heights. 

Conder,  Wm.,  Chairman,  Local  Land  Board,  Cooma. 

Conlan,  Ckorffc  Nugent,  F.R.G.S.,  care  of  Mr.  C.  E.  Riddell, 
Union  Club. 

Cornwell,  Samuel,  Australian  Brewery,  Bourke-street,  Redfem. 

Cottee,  Wm.  Alfred,  2,  Spring-street. 

Cox,  The  Hon.  Georce  Henry,  M.L.C.,  "  Winboum,"  Penrith. 

Cox,  James,  M.D.  Edin.  C.M.Z.S.,  F.L.S.,  73,  Hunter-street. 

Cox,  Saml.  Herbert,  F.C.S.,  F.O-S.,  1  Victoria  Terrace,  Miller- 
street,  North  Shore. 

CrackneU,  E.  C,  M.I.C.E.,  Superintendent  of  Telegraphs,  Tele- 
graph Office,  George-street. 

Crago,  W.  H.,   M.R.C.S.  En£f.,  L.R.C.P.  Lond.,  82,  WUliam- 
street. 

Creed,  The  Hon.  J.  Mildred,  M.L.C.,  M.R.C.S.  Enj,,  L.R.C.P., 
Edin.,  Wallis-street,  Woollahra. 

Croudace,  Thomas,  Lambton. 

Cronuner,  Henry,  47,  Rialto  Terrace,  Darlinghurst. 


Dalton,  James  Neale,  Head  Master,  The  Queen's  School,  Sydney. 

Daintrey,  Edwin,  "  JEolia,"  Randwick. 

Dansey,  George  Frederick,  M.R.C.S.  London,  329,  Cleveland- 
street,  Redfem. 

Dangar,  Frederick  H.,  "  Grantham,"  Potts*s  Point 

Darley,  Cecil  West,  "Erinagh,"  Elizabeth  Bay  Road. 

Darley,  Sir  F.  M.,  K.C.M.G.,  B.A.,  Chief  Justice,  Supreme 
Court,  King-street. 

Davenport,  Sir  Samuel,  K.C.M.G.,  **  Beaumont,"  Adelaide, 
South  Australia. 

David,  T.  W.  Edjeworlh,  B.A.,  F.G.S.,  Geological  Surveyor, 
Department  of  Mines,  Phillip-street. 
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1878 
1886 
1877 
1856 

1881 
1875 

1876 
1875 


1882 

1880 

1880 
1876 
1879 
1882 
1879 
1884 

1873 
1886 


1876 
1886 
1876 
1874 

1876 
1881 
1885 

1876 
1881 
1881 


1877 
1868 
1881 
1876 
1874 
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Dean,  Alexander,  J.P.,  54  Oastlereagh-street. 

Deane,  Henry,  C.E.,  Gladesville. 

Deck,  John  Field,  M.D.,  Ashfield. 

Deffell,  George  H.,  Chief  Commissioner,  Insolyencj  Court, 
Phillip-street. 

Delame,  Leopold  H.,  878,  George-street. 

De  Salis,  The  Hon.  Leopold  Fane,  M.L.C.,  **Tharwa," 
Qaeanbejan. 

Dight,  Arthur,  Bichmond. 

Dixon,  W.  A.,  F.C.S.,  Fellow  and  Member  Inst,  of  Chemistry 
of  Gtt.  Britain  and  Irel.,  Lecturer  on  Chemistry,  The  Tech- 
nical College,  School  of  Arts,  Pitt-street,  Sydney. 

Dixon,  Fletoher,  English,  Scottish,  and  Australian  Chartered 
Banlc,  George-street. 

Dixson,  Craig,  M.B.,  CM.,  Edin.,  M.R.C.S.,  IJnff.,  M.D.  8yd., 
2,  Clarendon  Terrace,  Elizabeth-street. 

Dixson,  Thomas,  M.B.,  Mast.  Surg.,  JSdin.y  "Ellalong,"  Ashfield. 

Docker,  Ernest  B.,  M.A.  Syd.^  **  CarhuUen,"  Granville. 

Docker,  Wilfred  L.,  "  Nyrambla,'*  Darlinghurst  Koad. 

Donkin,  J.  B.,  The  Exchange,  Sydney. 

Dowling,  Nerille,  "  Brougham,"  Wollis-street,  Woollahra. 

Dowling,  Edward,  Secretary,  Board  of  Technical  Education, 
129  Phillip-street. 

Du  Faur,  Eodeston,  F.R.G.S.,  "  Marfa,"  Croydon. 

Dunn,  Edward  C,  '*  Ooloolang,"  Chandos-street,  Ashfield. 


Eales,  Hon.  John,  M.L.C.,  Duckenfield  Park,  Morpeth. 

Edmonds,  "Percy  James,  Public  Training  School,  Fort-street. 

Egan,  Mvles,  M.B.C.S.  JEny.,  136,  Elizabeth-street. 

Eichler,  Charles  F.,  M.D.  HeldeUferg,  M.B.C.S.  Eng.,  Bridge- 
street. 

Eldred,  W.  H.,  62,  Margaret-street. 

Elliott,  F.  W.,  Elizabeth  Bay. 

Ellis,  Heniy  A.,  M.B.,  Ch.  B.  Univ.Dtfft.,  8,  Bayswater  Houses, 
Double  Bay. 

Evans,  George,  "  Como,"  Darling  Point. 

Evans,  Thomas,  M.R.C.S.,  E.,  211,  Macquarie-street  North. 

Ewan,  John  Fraier,  M.B.,  Mast.  Surg.  Univ.  Edin,,  c/o  Messrs. 
John  Frazer  &  Co.,  York-street. 


^iFairfax,  Edward  B.,  145,  Macquarie-street. 

Fairfax,  James  B.,  Serald  Office,  Hunter-street. 

Fiaschi,  Thos.,  M.D.,  M.  Ch.,  Univ.  Pisa,  39,  Phillip-street. 

Firth,  Eev.  Frank,  Wesleyan  Parsonage,  Waverley. 

Fischer,  Carl  F.,  M.D.,  M.R.C.S.,  Eng.-,  L.B.O.P.,  Lond.i 
F.G.S.;  F.L.S.;  F.B.M.S.:  Member  Imp.  Botanical  and 
Zoological  Socie(^,  Vienna;  Corr.  Member  Imp.  Geographical 
Society,  Vienna;  c/o  the  Manager  of  the  Bank  of  New 
2!ealand,  Pitt-street. 
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1856 
1880 
1879 

1881 
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1880 
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3877 
1878 
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1878 
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1859 
1886 

1876 
1885 

1878 
1877 
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FlsTelle,  John,  340,  Gk»orge-8treet. 

Forbes,  Alexr.  Leith,  M.A..  Dept.  of  Public  Instpiiction. 
{Foreman,  Joseph,  M.B.C.S.,  L.B.C.F.,  Edin,,  161,  Macquarie- 
street. 

Foster,  W.  J.,  Q.C.,  M.L.A.,  Temple  Court,  King-street 

Fraser,  Robert,  Vickerj's  Buildings,  80a,  Pitt-street. 

Fraser,  Rev.  John  G-.,  M.A.,  Warden  of  Camden  College. 

Fraser,  John,  B.A.,  Edin.^  LL.l).,  Delegue  General  (pour 
rOc^nie),  de  1' Institution  Ethnographique  de  Paris,  Asso- 
ciate of  the  Yictoria  (Philosophical)  institute  of  Great 
Britain,  o/o  Rev.  James  Benvie,  Manse,  West  Maitland. 

Furber,  T.  F.,  "  Clifton,"  Burwood. 


Gardiner,  Rev.  Andrew,  M. A .,  "  Paxton  House,"  Glebe  Point. 

Ghurdiner,  John,  Chief  Examiner,  Department  of  Public  Instruc- 
tion, Harronr  Road,  Stanmore,  Petersham. 

Gktmsej,  Rev.  C.  F.,  Christ  Church  Parsonage,  Sydney. 

Garran,  The  Hon.  Andrew,  M.L.C.,  LL.D.,  "  Strathmore," 
Glebe  Point. 

Garrett,  H.  Edwd.,  M.R.C.S.E.,  37,  Wynard  Square  West. 

Gkmran,  J.  P.,  M.L.A.,  East  St.  Leonards. 

Gedye,  Charles  Townsend,  "  Eastbourne,"  Darling  Point. 

G^eorge,  W.  R.,  346,  George-street. 

Gerard,  Francis,  Crown  Lands  Office. 

Gibbs,  J.  Burton,  lloskins;  Place.  84a,  Pitt-street  North. 

Gilchrist,  W.  O.,  c/o  Messrs.  Gilchriat,  Walt,  &  Co.,  Spring- 
street. 

Gill,  Rev.  Wm.  Wyatt,  B.A.,  Lond.,  "  Persica,"  Illawarra  Road, 
Marrickville. 

Gilliat,  Henry  A.,  Department  of  Mines,  Phillip-street. 

Gipps,  F.  B.,  C.E.,  "  Maida,"  Chandos- street,  Asliileld. 

Gt)ddard,  William  C,  The  Exchange,  New  Pitt-street. 

Goode,  George,  M.A.,  M.D.,  M.  Ch.,  IVin.  Coll.,  Vub.,  Orange. 

Goode,  Wm.  Hy.,  M.A.,  M.D.,  Ch.M.,  Diplomats  in  State 
Medicine,  Dub.y  Surgeon  Royal  Navy,  Corres.  Mem.  Royal 
Dublin  Society,  Mem.  Brie.  Med.  Assoc,  Lecturer  on 
Medical  Jurisprudence,  University  of  Sydney,  159,  Mac- 
quarie-street  North. 

Goodlet,  John  H.,  "  Canterbury  House,"  Ashfield. 

Graham,  James,  M.A.,  M.B.,  CM.,  Prince  Alfred  Hospital, 
Sydney. 

Grahame,  Hon.  Wm.,  M.L.C.,  "  Strathcam  House,"  Waverley. 

Griffin,  Gilderoy  Wells,  Consul  for  the  United  States  of  America, 
12,  Beresford  Chambers,  Castlereagh-street. 

Griffiths,  Frederick  C,  '*  Greenknowe,"  56,  Maclcay -street. 

Griffiths,  G.  Neville,  10,  O'Connell-street. 

Grut,  Percival  de  Jersey,  Englbh,  Scottish,  and  Australian 
Chartered  Bank,  Svdnev. 

Gumey,  T.  T.,  M.A.  Cantab.,  late  Fellow  of  St.  John's  College, 
Cambridge,  Professor  of  Mathematics  and  Natural  Phi- 
losophy, University  of  Sydney. 
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Haege,  Hermann,  93,  Pitt-street. 
Hall,  Richard  T.,  85,  Macleaj-street. 
Halligan,  Gerald  H.,  C.E.,  *'  Eugowra/'  Hunter's  Hill. 
Hammond,  Mark  J.,  M.L.A.,  '*  Endymion/'  Ashfield. 
Hankins,  Geo.  Thos.,  M.R.C.S.E.,  3  Ljons'  Terrace,  Hyde  Park. 
Hargrave,  Lawrence,  *'  Kavensboume,*'  Bushoutter's  anj  Road. 
^Harris,  John,  M.L. A.,  "  Bulwarra,"  Jones-street,  Ultimo. 
^Harrison,  L.  M.,  Macquarie  Place. 

Hart,  Ludovico,  c/o  Messrs.  Hart  &  Curtis,  "Avenel/'  High- 
street,  St.  Kilda. 
Haswell, William  Aitcheson,  M.A.,B.Sc.,  F.L.S., Demonstrator  of 

Comparative  Anatomy  and  Physiology,  Unirersity  of  Sydney 

Australian  Club. 
Hawkins,  H.  S.,  M.A.,  Balmain. 
Hay.  The  Hon.  Sir  John,  K.C.M.G..  M.L.C..  A.M.  Aberdeen. 

President  of  the  Legislative  Council,  Rose  Ba^,  Woollahra. 
Heaton,  J.  H.,  M.P.,  St.  Stephen's  Club,  Westminster,  London. 
Helms,  Albert,  Ph.  D.,  JSerlm,  Sydney  University. 
Henry,  James,  750,  George-street. 
Henson,  Joshua  B.,  C.E.,  Assistant  City  Engineer,  Town  Hall^ 

Sydney. 
Herbom,  E.  W.  L.,  '•  Flinton,"  Burwood. 
Herbom,  Eugene,  Licensed  Surveyor,  Beresford  Chambers,  ^2, 

Castlereagh-street. 
Heron,  Henry,  solicitor,  53,  Hunter-street. 
Hewett,  Thomas  Edward,  Teclmical  College,  Sydney. 
Heydon,  L.  F.,  M.L.A.,  Elizabeth-street. 
Hif  gins,  R.  G.,  Kickabell  Station,  Quirindi. 
Hills,  Robert,  Elizabeth  Bay. 
Hitchins,  Edwd.  Lytton,  "Florence,**  Victoria-street  North, 

Darlinghurst. 
Hirst,  Geo.  D.,  377,  George-street. 
HoCP,  August  (changed  name  from  Duckcrshoff )  M.D.  Univ. 

Leipziff,  197,  Liverpool-street. 
Holroyd,  Arthur  Todd,  M.B.  Ca»tah.yU.D,Edin.,¥.Jj.S.,¥.Z.S., 

F.R.G.S.,  Sherwood  Scrubs,  Parramatta. 
Holmes,  Spencer  Harrison,    "The    Wilderness,"    Allandale, 

Hunter  River. 
Houison,  Andrew,  B.A.,  M.B.,  CM.,  JSdin.,  128,  Phillip-streot. 
Hozicr,  Charles  H.  S.,  F.R.C.S.,  Irel.,  L.K.  and  Q.C.P.,  Irel., 

Windsor,  N.8.W. 
Hume,  J.  K.,  **Beulah,'*  Campbelltown. 
fHunt,  Robert,  F.G.S.,  Deputy  Master  of  the  Royal  Mint,  Sydney, 

Mon,  Treasurer, 
Hurst,  George,  M.B.,  Univ.  Lond.,  Mast.  Surg.  Univ.  Ediu,^ 

28,  College-street,  Hyde  Park. 
Hutchinson,  W.  A.,  Bond-street. 


Inglis,  The  Hon.  James,  M.L.A.,  "  Craigo,**  Redmyre. 
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Jackson,  Arthur  Levett,  GoTemment  Printing  Office. 
Jackson,  Henry  Willan,  M.B.C.S.  Eng,y  Lie.  B.  C.  PhjB.,.^^^., 

146,  Phillip-stpeet. 
Jackson,  Bev.  H.  L.,  M.A.  (Cantab.),  St.  James's  Parsonage, 

Maoquarie-street. 
Jefferis,  Kev.  Jamef>,  LL.D.,  "The  Betreat,"  Newtown. 
Jenkins,   Edward  Johnstone,   M.A.,  M.D.,  Oxon,  M.B.C.P., 

M.B.O.S.,  L.S.A.,  Lond,,  Macquarie-street  North 
Johnson,  James  W.,  "  Brooksby,"  Doable  Bay. 
Jones,  James  Aberdeen,  Lie.  B.C.  Phys.  Edin.,  Booth-street, 

Balmain. 
Jones,  Bichard  Theophilus,  M.D.  Sydn.,  L.B.C.P.  Edin,,  "  Caer 

Idi-is,"  Ashfield. 
Jones,  P.  Sydney,  M.D.  Lond.,  F.B.C.S.  JSnff.,  College-street. 
Jones,  Edvnard  Lloyd,  "  Bickley,'*  Burwood. 
Jones,  James,  '*  Miitonia,*'  Band  wick. 
Jones,  John  Trevor,  C.E.,  "Tromayne,"  North  Shore. 
Jones,  Llewellyn  Chas.  Bnssell,  33,  Castlereagh-street. 
Josephson,  Joshua  Frey,  F.G.S.,  Bellevue  HiU,  Double  Bay. 
Josephson,  J.  P.,  Assoc.  Mem.  Inst.  C.E.,  George-street,  Mamck- 

ville. 
Joubert,  Numa,  Hunter's  Hill. 


Kater,  H.  E.,  "Mount  Bioughton,**  Moss  Vale. 

Keele,  Thos.  Wm.,  Harbours  and  Bivers  Department,  Phillip- 
street. 

Keep,  John,  "Broughton  Hall,"  Leichhordt. 

Kendall,  Theodore  M.,  B.A.,  F.B.C.S.,  F.B.C.P.,  F.M.,  86, 
College-street,  Hyde  Park. 

King,   Hon.    Philip  0.,  M.L.C.,   "Banksia,"  William-Btreet, 
Double  Bay. 

Knaggs,  Saml.  T.,  M.D.,  Aberdeen,  16,  College-street. 

Knibbs,  G.  H.,  Trig.  Branch,  Surveyor-General's  Office. 

Knox,  Gi3orge,  M.A.,  Cantab.^  Phillip-street. 

Knox,  Edward,  The  Hon.,  M.L.C.,  O'Connell-street. 

Knox,  Edward  W.,  "  Bona,"  Bellevue  Hill,  Double  Bay. 

Kopsch,  G.,  8,  Boulevard,  Petersham. 
fKyngdon,  F.  B.,  F.B.M.S.  Lond.,  69,  Darlinghurst  Boad,  Son. 
Secretary. 

Kyngdon,  Fred.  H.,  M.D.  Aberdeen;  L.S.A., L. ;  M.B.C.S.,  E. ; 
CM.,  Aberdeen,  "  Bon  Accord,"  North  Shore. 

Kyngdon,  Boughton,  L.S.A.,  Medl.  Assoc.  King's  ColL  Zond,, 
69,  Darlinghurst  Boad. 


Lackey,  The  Hon.  John,  M.L.C.,  Worrigal  Club. 
Lane,  William  H.  H.,  6,  Bligh-street. 
Latta,  G.  J.,  "  Mountsea,"  Burlington  Boad,  Homebush. 
Laure,  Louis  Thos.,  M.D.  Surg.  Univ.  FariSf  138,  Castlereagh- 
street. 
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fLeibiuB,  Adolph,    Ph.D.,  Heidelberg,    MjL,   F.G.S. ;   Senior 

Aseajer  to  the  Sydney  Branch  ot  the  Bojal  Mint,  Vioe^ 

President. 
Lererrier,  Frank,  B.A.,  B.Sc.,  "  TamaguUa,*'  Wayerlej. 
Lenehan,  Henry  Alfred,  Sydney  Obsemtory. 
Lineen,  J.  T.,  M.A.  Caniab.,  101,  Elizabeth-street. 
LitUe,  Wm-,  L.R.C.P.,  L.B.CJ8.  Edin.,  Burwood. 
fLiyersidge,  Archibald,  F.B.S. ;  Assoc  Roy.  Sch.  Mines,  Lond,; 

F.C.S.;  Fel.  Inst.  Chemistir  of  Qtt.  Brit,  and  IrL  ;  F.G.S. ; 

F.LJ3. ;  F.R.a.S.;  Mem.  Fhy.  Soc.  London ;  Mem.  Minora- 

logical  Soo.  GH;.  Brit,  and  Irel. ;  Cor.  Mem.  Boy.  Soo.  Tas. ; 

Cor.  Mem.  Senckenberg  Institute,  Frankfort ;  Cor.  Mem.  Soo. 

d*Aoclimat.  Mauritius  ;  Hon.  Fel.  Boy.  Hist.  Soc.  Lond. ; 

Mem.  Min.  Soo.  of  France;    Professor  of  Chemistry  and 

Mineralogy  in  the  UniTcrsity  of  Sydney,  President.    The 

UniTersit^  Glebe. 
Lloyd,  The  Hon.  George  Alfred,  M.L.C.,  F.B.G.S.,  "Soott- 

forth,"  Elizabeth  Bay. 
Lloyd,  Lancelot  T.,  *<Surotah,"  William-street  East. 
Lord,  The  Hon.  Frands,  MJj.C.,  North  Shore. 
Lovell,  R.  Haynes,  M.R.C.S.,  LJLC.P.,  Lond.,  26,  Wynyard  Sq. 
Low,  Hamilton,  H.M.  Customs. 
Low,  Andrew  S.,  "  Merrylands,"  Gbanville. 
Lowe,  Edwin,  Wilgar  Downs  Station,  via  Girilambone. 


MacDonald,  John  A.,  Roads  Department,  Public  Works,  Sydney. 
MacCormick  Alexr.,  M.D.,   M.B.,  Ch.M.  Edin.,  M.B.C.8.E., 

Demonstrator  of    Anatomy,    ITniTersity  of    Sydney,    206» 

Macquarie-street  North. 
M'Culloch,  A.  H.,  iun.,  M.L.A-,  121,  Pitt-stroet 
M*Cutcheon,  John  Warner,  Assayer  to  the  Sydney  Branch  of  the 

Boyal  Mint. 
MacDonald,Ebenezer, ''  Elstow,"  Dariing  Point. 
MaoDonnell,  William  J.,  F.R.A.S.,  Bank  of  New  South  Wales, 

Port  Macquarie. 
MaoDonnell,  Samuel,  312,  Gkorge-street,  Sydney. 
MacFarlane,  Edward,  District  Surveyor,  Australian  Club. 
MacGiUiyray,  P.  H.,  M.A.,M.R.C.S.,F.L.S.,  Sandhurst,  Victoria. 
M'Kay,  Dr.,  Belmont  House,  Wynyard  Square. 
M'Einnej,  Hugh  G.,  M.E.,  Mem.  Inst.  C.E.,  Athenieum  Club, 

Castlereagh-street. 
MaoLaurin,  Henry  Norman,  M.A.,  M.D.  Uniy.  Edin.,  Lie.  R. 

Coll.  Sur.  Edin.f  No.  165,  Macquarie-street. 
Mackenzie,  John,  F.G.S.,  Examiner  of  Coal  Fields,  Newcastle. 
Mackenzie,  Rey.  P.  F.,  "Sydenham,"  Reserre-street,  North 

Annandale. 
Mackenzie,  R.  M.,  Bond-street, 
fliackellar.  The  Hon.  Chas.  Kinnard,  M.L.C.,  AJkL,  M.B.,  C J£., 

GUu.,  Macquarie-street. 
Madsen,  Hans.  F.,  ''Hesselmed"  House,  Queen-street,  Newtown. 
Maher,  W.  Odillo,    M.D.,  Queen's  Univ.  Irel.,  20,  College- 
street,  Hyde  Park. 
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Maiden,  Josh.  Hy.,  F.B.G.S.,  Technological  Muaeum,  Sydney. 

MaiUand,  Duncan  Mearns,  **  Afreba,"  titanmore  Boad. 

Makin,  Gt.  E.,  Berrima. 

Manfred,  Edmund  C,  Montague^street,  Goulbum. 

Mann,  John  F.,  "  Kerepunu,    Neutral  Bay. 

Manning,  Sir  W.  M.,  LL.D.,  Primary  Judge,  "  Walleroy,'* 
Edgecliff  Boad,  Woollahra. 

Manning,  James,  **  Victis,"  Double  Bay. 

Manning,  Frederic  Norton,   M.D.  Uniy.  SL   And,,  M.B.C.S. 
£nff,t  I-Jc*  Soc.  Apoth.  Xo»<f.,  Hunter's  HilL 

Mansfield,  a.A..  121,  Pitt-street. 

Marano,  G.  V.,  M.D.  Univ.  Naples,  Clarendon  Terrace,  Elizabeth- 
street. 

Markey,  James,  L.B.C.S.,  Irel,  L.B.C.  Phys.,  Edin.,  Begcnt- 
street,  Bedfem. 

Marks,  James  Surfleet,  The  City  Bank,  Sydney. 

Marsden,  The  Bight  Bey.  Dr. 

Marshall,  George,  M.D.  Uniy.   Olas,,  Lie.  B.  Coll.  S.  JSdin.y 
Lyons'  Terrace. 

Musball.  George  A.,  M.B.,  241  Elizabeth-street. 

Martin,  Thomas  M.,  L.B.C.P.,  L.B.C.S.,  JEdin.,  211  Elizabeth- 
street. 

Masters,  Edward,  "  Lurlei,"  Marrickyille. 

Mathews,  B.  H.,  J.P.,  L.S.,  Singleton. 

Matthews,  Bobert,  Tumut-street,  Adelong. 

Milford,  F.,  M.D.  Seidelberg,   M.B.C.S.  Eng.,   3,  Clarendon 
Terrace,  Hyde  Park. 

Millard,  Bov.  Henry  Shaw,  Newcastle  Grammar  School. 

Miller,  Wm.  Valentine,  C.E.,  Bach.  Eng.  Q.U.I ,  "Bohrhurst," 
Timaru,  New  Zealand. 

Mills,  Walter  Wallace,  East-street,  Marrickyille. 

Milson,  Alfred  G.,  "  Coreena,"  East  St.  Leonards. 

Milson,  James,  "  Elamang,"  North  Shore. 

Moir,  James,  58,  Margaret-street. 

Montefiore,  E.  L.,  Darlinghurst. 
fMoore,  Charles,  F.L.S.,    Director  of    the   Botanic  Gardens, 
Botanic  Gardens. 

Moore,  Fred.  H.,  Exchange  Buildings,  Pitt-street. 

Morgan,  Dr.  Edward  H.,  Imperial  Hotel,  Mount  Victoria. 

Morley,  Frederick,  47,  Surry-street,  Darlinghurst. 

Morrell,  G.  A.,  C.E.,  156.  Pitt-street. 

Morris,  William,  Fel.  Fac.  Phys.  and  Surg.  GZa#.,  F.B.M.S. 
Lond, 

Moses,  David,  J.P.,  Tenterfield. 

Moss,  Sydney,  5,  Hunter-street. 

Mountain,  Adrian  C,  City  Surveyor,  Town  Hall,  Melbourne. 
JMuUens,  Josiah,  F.B.G.S.,  Eldon  Chambers,  Pitt-street. 

Mullins,  John  Francis  Lane,  M.A.,  2  Macleay  Heights,  Potts's 
Point. 

Munro,  A.  Watson,  M.B.,  CM.,  131,  Macquarie-street  North. 

Mumin,  M.  E.,  "  Eisenfels,"  Nattai. 
JMurray,  W.  G.,  93,  Pitt-street. 

Myles,  Chas.  Henry,  "Dingadee,"  Burwood. 
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Neill,  William,  City  Bank,  Pitt-street. 
Neill,  A.  L.  P.,  Citj  Bank,  Pitt-street. 
Newbery,  William,  M.A.  (Cantab.),  "The  Hermitage/' South 

Head  Road,  Double  Bay. 
Newmarch,  Bernard  J.,  L  R.C.P.,  Lond.,  M.R.O.S.E.,  Bowral. 
Norrie,   Andrew,   M.D.,   Mast.  Surg.,  Aberdeen    Uniy.,   171, 

Liverpool-street,  Hyde  Park. 
Norton,  James,  Hon.,  M.L.C.,  solicitor,  O'Connell-street. 
^ott,  Thomas,  M.D.  Aberdeen,  M.R.C.S.  En^f.,  Ocean-street, 

Woollahra. 
Nowlan,  John,  "  Eelah,"  West  Maitland. 


O'Connor,  Dr.  Maurice,  26,  College-street,  Hyde  Park. 
Ogilvy,  James  L.,  Commercial  Bank  of  Australia,  Pitt-street, 

Sydney. 
Oram,  Arthur  Murray,    M.D.,    Univ.   Edin.,  1,  Hyde  Park 

Terrace,  Liverpool-street. 
O'Reilly,  W.  W.  J.,  M.D.,  M.C.,  Q.  Univ.  JreZ.,  M.R.C.S.,  JTii^., 

Liverpool-street. 
O'Reilly,  Rev.  Alexr.Inncs,  B.A..  Cantab.,  Hayfield,  Parramatta. 
Osborne,  Beujn.  M.,  J.P.,  Berrima. 


Paling,  W.  H.,  356,  George-street. 

Palmer,  J.  H.,  Legislative  Assembly. 

Palmer,  Joseph,  133,  Pitt-street, 

Palmer,  Edward   (M.L.A.,  Queensland),    c/o  Messrs.   B.    D. 

Moreh<>ad  &  Co.,  Brisbane. 
Park,  Archd.  John,  Chairman,  Local  Land  Board,  Hay. 
Parrott,  Major  Thomas  S.,  C.E.,  56,  Arcade,  King-street. 
Paterson,  Hugh,  229,  Macquarie-street. 
Paterson,  James  A.,  Union  Bank,  Pitt-street. 
Paterson,  Alexander,  M.D.,  M.A.,  "  Hillcrest,"  Stanmore  Road. 
fPedley,  Perceval  R.,  201,  Macqucnie-street. 
Perdriau,  Stephen  E..  Lugar-street,  Waverley. 
Perkins,  Henry  A.,  •*  Baranfrah,"  Homebush. 
Philip,  Alexr.,  L.K.  and  Q.C.P.,  Irel,  L.R.C.S.,  Jr*/.,  540,  Park 

V  iew  Terrace,  Crown-street,  Surry  Hills. 
Pickbum,  Thomas,  M.D.  Aberdeen,  Ch.  M.,  M.R.C.S.  En^,,  40, 

College-street. 
Pittman,  Edwd.  Fisher,  L.S.,  Department  of  Mines,  Sydney. 
Poate,  Frederic,  Government  Surveyor,  Summer  Hill. 
Pockley,  Thof.  F.  G.,  Commercial  Bank,  Singleton. 
Porter,  Donald,  Tamworth. 

Potts,  F.  H.,  "  Hydebrae,"  Coventry  Rood,  Homebush. 
Provis,  John,  28,  Charlotte  Place. 
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Quaife,    Fredk.    Harrison,    M.D.,    Mast.   Surg.  XTDiv.   Gla$.f 

**  Hughendon,"  Queen-street,  Woollahra. 
Quaife,  Wm.  Francis,  B.A.,  M.B.,  Ch.  M.,  30,  Waverley  Road, 

Woollahra. 
Quayle,  Edwin,  "  Birkdale,"  Mansfield-street,  Glebe  Point. 
Quodling,  W.  H.,  **  Couranga,"  B«dmjre  Boulevard,  Strathfleld, 


P  1  JRamsay,  Edward,  LL.D.   (UuW.   8L  And.),  F.L.S.,  Curator 
I        of  the  Australian  Museum,  College-street. 
iJRatte,   A.   Felix,   "  Ingen.  Arts   et  Manuf."  Paris,    "Ofileier 
I        d'Acad."  Paris,  Australian  Museum,  Sydney. 
,  Read,  Reginald  Bligh,  M.R.C.S.,  Snff.,  Coogoe. 
I  Reading,  E.,  Mem.  Odont.  Soc.  Lond.j  Elizabeth-street,  Hyde 

Park. 
!  Redfeam,  William,  Conder-stroet,  Burwood. 
Reid,  William,  Australian  Joint  Stock  Bank,  Sydney. 
P8|  Rennie,  Edwd,  H^    M.A,  Sifd.,    D.Sc.  Lond.,    Professor  of 
j        Chemistry,  University,  Adelaide. 

I  Renwick,  Arthur,  B.A.    S^dn.,  M.D.  Edin.,  F.R.C.S.,  JEdin., 
I         M.L.A.,  295,  Elizabeth-street. 
Riddell,  C.  E.,  Union  Club. 
Bigg,  Tliomas  S.  J.,  B.A.,  S^d.,  Secretary's  Branch,  General 

Post  Office,  Sydney. 
Roberts,  J.,  340,  George- street. 
P  3    Roberts,  Sir  Alfred,  M.R.C.S.  JE^n^.,  Hon.  Mom.  ZooL  and  Bot. 
Soc.  J^nna,  205  Macquarie-street  North. 
Roberts,  The  Hon.  C.  J.,  C.M.G.,  M.L.A., "  Chatsworth,"  Potts's 

Point. 
Robertson,  Thomas,  solicitor,  85,  Pitt-street. 
P  8  fRoUeston,  Christopher,  C.M.G.,  Palmer-street,  8t.  Leonards  Kast, 
I^rendent. 
Rolleston,  John  C,  C.E.,  "  Northcliff,"  Milson't  Point. 
Ross,  J.  Grafton,  O'Counell-street. 
Ross,  Chisholm,  M.B.,  CM.,  Hospital  for  the  Insane,  G^lades* 

viUe. 
Ross,  Elsey  Fairfax,  M.D.  J?rtMp.,  145,  Macquarie-ttreet  North. 
Roth,  Reuter  Emerich,  M.R.C.S.  Snff,,  42,  College-street,  Hyde 

PArk. 
Rothe,  W.  H.,  Union  Club. 
Rowling,  Dr.,  Chas.,  Parramatta. 
P  34  fRussell,  Henry  C,  B.A.  ^rf.,  F.R.S.,  F.B.A.S.,  F.M.S..  Hon. 
Mem.  S.  Aust.    Inst.,    Government   Astronomer,    Sydney 
Observatory,  Vice  President. 


Sager,  Edmund  B.,  Secretary  to  the  Board  of  Health,  127 

Macquarie-street. 
Sahl,  Charles  L.,  German  Consul,  Consulate  of  the  Gennaa 

Empire,  Wynyard  Square. 
Saliniere,  Rev.  E.  M.,  St.  John's  Parsonage,  Glebe. 
Sands,  Robert,  374,  George-street. 
PI  tScott,  Rev.  William,  M.A.  CarUab.,  Hon.  Mem.  Royv  Soe.  Vic, 

Kurrajong  Heights. 
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Seott,  Walter,   M.A.,   Oxon,,  Professor  of   Classics,  Sjdnejr 
University. 

Scriyener,  Charles  Robert,  Surrej  Department. 

Sedgwick,  Wm.  Gillett,  M.R.C.S.,  Enff.,  Newtown. 

Selfe,  Norman,  C.E.,  M.I.C.E.,  "  Rockleigh,"  Balmain. 

Sharp,  James  Burleigh,  J.P.,  Clifton  Wood,  Yass. 

Sharp,  Henry,  Green  Hills,  Adelong. 

Sharp,  Revd.  W.  Hey,  MA.  Oxon.,  Warden  of  St.  Paul's 
College,  University. 

Shellshear,  Walter,  Assoc.  M.  Inst.  C.E.,  "Trentham," 
Holt-street,  Stanmore. 

Shepard,  A.  D.,  Shepard's  Town. 

Sheppard,  Rev.  Q-.,  B.A.,  Berrima. 

Shewen,  Alfred,  M.B.,  M.D.,  Univ.  London,  M.R.CS.E, 
6,  Lyons'  Terrace,  Hyde  Park. 

Sinclair,  Eric,  M.B.,  C.M.,  Univ.  Qlasgow,  Lunacy  Dept., 
Glodesville  Hospital  for  the  Insane. 

Sinclair,  Sutherland,  Secretary,  Australian  Museum. 

Skirving,  Robt.  Scot,  M.B.,  C.M.,  Elizabeth-street.  Hyde  Park. 

Slattery,  Thomas,  M.L.A.,  Premier  Terrace,  169,  William-street, 
Woolloomooloo. 

Sloper,  Fredk.  Evans,  360,  Liverpool-street. 

Smedley,  John,  263,  George-street. 

Smith,  Robt.,  M.A.  Syd.,  solicitor,  O'Connell-street. 
JSmith,  John  M'Gkirvie.  Assayer,  &c.,  Denison-street,  Woollahra. 

Smith,  E.  E.,  "Clytie,"  70,  Darlinghurst  Road. 

Smith,  Robt.  Burdett,  M.L.A.,  203,  Macquarie-street  North. 

Smith,  Fredc  Moore,  M.D.,  M.R.C.S.,  Coast  Hospital,  LitUe 
Bay. 

Smith,  Walter  Alexander,  A.M.I.C.E.,  Roads  and  Bridges  De- 
partment, Newcastle. 

Spry,  James  Monsell,  Union  Club. 
tStarkey,  John  Thos.,  61  i,  Castlereagh-street. 

Steel,  John,  L.R.C.P.,  L.R.C.S.,  I!din,t  149  Elizabeth* street, 
Hvde  Park. 

Stephen,  George  Milner,  B.A.,  Mem.    Geol.    Soc.    of    Ger- 
many ;    Cor.  Mem.  Nat.  Hist.  Soc.,  Dresden ;  E.R.G.S.  of 
Comtoall, 
{Stephen,  The  Hon.  Septimus  A.,  M.L.C.,  South  Kingston. 

Stephen,  Alfred  F.  H.,  Audit  Department,  Bligh-street. 

Stephens,  William  John,  M.A.  Oxon.y  Professor  of  Natural  His- 
tory in  the  University  of  Sydney,  71,  Darlinghurst  Road. 

Stephen,  Cecil  B.,  M.A.,  101,  Elizabeth-street. 

Strange,  Fredk.  R.,  Burwood. 

Street,  John  Rendell,  M.L.A.,  "Birtley,"  Elizabeth  Bay  Road. 

Strong,  Wm.  Edmund,  M.D.,  Aberdeen,  M.R.C.S.,  JEnff,, 
Government  Medical  Officer  and  Vaccinator  for  Sydney, 
108  Phillip-street. 

Stuart,  Clarendon,  M.I.S.,  Cross-street,  Double  Bay. 

Stuart,  T.  P.  Anderson,  M.D.,  Univ.  JSdin.,  Professor  of 
Anatomy  and  Physiology  in  the  University  of  Sydney. 

Styles,  G.  Mildinhall,  Commercial  Bank,  George-street. 

Sunderland,  Rev.  J.  P.,  19,  Wentworth  Court,  Elizabeth-street. 

Suttor,  The  Hon.  Wm.  Henry,  M.L.C.,  *'  Cangoura,"  Bathurst. 

Syer,  Frank  Weston,  89,  Pitt-street. 
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Tarrant,  Harman,  M.B.O.S.,  207,  Maoqaarie-street 

Tebbutt,  John,  F.RA.S.,  Observatory,  Windsor,  N.S.W. 

Thomson,  Dogald,  care  of  B.  Harper  &  Co.,  409,  Gboree-straefc. 

Thompson,  Joseph,  "Trahlee,"  Belleme  Hill,  Doable  Bay. 

Thompson,  Thos.  James,  Bldon  Chambers,  Pitt-street,  Sydney. 
fThompson,  John  Ashborton,  M.D.  Brux.f  Health  Department, 
Sydney. 

Thomas,  F.  J.,  Hunter  Birer,  N.S.N.  Co.,  Sossex-street 

Thornton,  Hon.  Ckorge,  M.L.O.,  377,  George-street. 

Threlfall,  Richard,  B  A.,  Cantab, ^  Professor  of  Physics,  UniTer- 
sity  of  Sydney. 

Tibbits,  Walter  Hugh,  M.B.C.S.  Eng.,  Manly. 

Toohey,  J.  T.,  "Moira,"  Burwood. 

Townsend,  Q.  W„  C.B.,  Booty  Hill. 

Traill,  Mark  W.,  L.BC.P.  Lond.,  M.BC.S.E.,  Burwood. 

Trebeck,  Prosper  N.,  91  Pitt-street. 

Trebeck,  P.  C,  91  Pitt-street. 

Trebeck,  T.  B.,  M.A.,  8yd.,  Vmv,,  No.  4  Brighton  Temce, 
Prospect-street,  WaTerW. 

Trickett,  W.  J.,  M.L.  A.,  *'  Fau-light,"  Edgecliff  Boad,  WooUahra. 

Trouton,  F.  H.,  Clifdale  House,  Balmain. 
JTucker,  Q-.  A.,  Ph.  D.,  '*  Minnesota,"  Johnston-street,  Annandale. 

Tucker,  WiUiam,  "Clifton,"  North  Shore. 

Tulloh,  W.  H.,  "Airlee,"  Greenwich  Point  Boad,  North  Shore. 

Toxen,  Peter  Wilhehn,  L.8.,  Surrey  Office,  Sydney. 

Twynam,  C^rge  Edwd.,  L.B.C.P.  Lond.,  MJL.C.S.K,    211 
Macquarie-street  North. 


Yanse,  Arthur  J.,  M.B.,  CM.,  Bdin.,  Bay  View  House,  Tempe. 

Verde,  Fehce,  16,  Prione  Spesia,  Italy. 

Vernon,  Walter  N.,  M.S.A.,  "  aytha "  House,  Neutral  Bay, 

St.  Leonards. 
Voss,  Houlton  H.,  J.P.,  Goulbum. 


Walker,  H.  O.,  Australian  General  Assurance  Co.,  97,  Pitt- 
street. 

Walker,  Philip  B.,  Telegraph  Oflloe,  George-street. 

Ward,  B.  D.,  M.B.C.S.  IJnff,,  North  Shore. 

Wardell,  W.  W.,  Fellow  Boyal  Institute  of  British  Architects, 
Lond.,  Member  Institute  Ciril  Engineers,  Lond.,  "  Upton 
Grange,"  St.  Leonards. 

Wairen,  William  Edward,  M.D.  and  M.Ch.,  Queen's  Unir. 
Irel,  248,  Elizabeth  street,  Sydney. 

Warren,  W.  H.,  M.I.C.E.,  Professor  of  Engineering,  TTniyersity 
of  Sydney,  ''Madelev,"  London-street,  Enmore. 

Watkins,  John  Leo,  B.A.  Cantab,,  M.A.  Syd.,  105,  Elizabeth- 
street. 

Waterfaouse,  J.,  M.A.,  5^.,  "Sauchie  House,"  Church-street, 
West  Maitland. 

Watson,  C.  Russell,  M.E.C.S.,  Enff,,  "MoroTale,"  Ifewtown. 

Watt,  Alfred  Joseph,  528,  George-street. 
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Watt,  Chari^e,  Parramatta. 

Waagh,  Isaac,  M.B.,  M.C.,  21  CD.,  Parramatta. 

Webster,  A.  S.,  Qresham  Chamberi. 

Weigall,  Albert  Bytiiesea,  B. A.  Oxon.y  M.A.  Syd,,  Head  Master 

of  the  Sydney  Grammar  School,  College-street. 
JWesley,  W.  H. 

Westj^h,  Gt.  C,  solicitor,  "Tresco,"  Elisabeth  Bay. 

WeetoD,  W.  J.,  6,  Spring-street. 

{Whitfeld,  Lewis,  li.A.  Sydney,  Judges'  Ohambers,  Supreme 
Court. 

White,  Bey.  James  S.,  M.A.,  LL.D.,  8yd.,  "Ck)wrie,"  Singleton. 

White,  Hon.  James,  M.L.O.,  "  Cranbrook,"  Double  Bay. 
tWhite,  Rev.  W.  Moore,  A.M.,  LL.D.,  T.C.D. 

Whitelegge,  Thomas,  Australian  Museum,  College-street. 

Wiesener,  T.  P.,  884,  (Jeorge-street. 

fWilkinson,  C.S.,  P.G-.S.,  F.L.S.,  Gbyemment  Geologist,  Depart- 
ment of  Mines. 

Wilkinson,  Bobt.  Bliss,  M.L  JL.,  12,  Spring-street. 

Wilkinson,  Bev.  Samuel,  Begent  House,  Begent-street,  Petersham. 

Wilkinson,  W.  Camac,  M.D.,  M.R.C.P.   Lond.,  M.B.C.S.B., 
M.L.A.,  "  Hereford  Honse,"  Olebe  Point  Eoad. 

Williams,  Percy  Edward,  Treasurr,  Sydney. 

Williamson,   Willm.  Cotter,  M.D.,  Hospital  for  the  Insane, 
Parramatta. 

Wilshire,  F.  B.,  P.M.,  Berrima. 

Wilshire,  James  Thompson,  J.P.,  "  Havilah,"  Burwood. 

Wilson,  F.  A.  A.,  Mercantile  Bank,  Sydney. 

Windeyer,  W.  C,  M.A.,  Syd.,  Puisne  Judge,  King-street. 

Wise,  Heniy,  Sayings'  Bauik  of  N.S.W.,  Barrack-street. 

Wood,  Harrie,  J.P.,  Under  Secretary  for  Mines,  Department  of 
Mines. 

Wood,  Arthur  Pepys,  C.E.,  Sydney  Club. 

Woodhouse,  B.  B.,  "  Mount  &ilead,"  Campbelltown. 

Woobych,  P.  B.  W.,  11,  Hill-street,  Newtown. 

Worrail,  Balph,  M.D.,  CM.,  Queen's  Univ.  Irel,  34,  College- 
street. 

Wright,  Frederic,  M.P.S.,  Hamett-street 
tWrght,  Horatio  0-.  A.,  M.B.C.S.,  JS?«^.,  Wynyard  Square 


Teomans,  Allan,  Gilgoin,  tnd  Byrook. 

Toung,  John,  Young  s  Buildings,  comer  of  Pitt  &  Park  Streets. 


HoKOSABT  MniremM. 

Limited  to  Twenty, 

M.  recipients  of  th«  Clftrke  Medal. 

Affnew,  Dr.,  Hon.  Secretary,  'EUypl  Society  of  Tasmania,  Hobart. 
Airy,  Sir  George  Biddell,  K.C.B.,  M.A.,  D.C.L.,  Oxon,,  LL.D., 

Cantab,  et  Edin,,  F.B.S.,  &c..  The  White  House,  Croom*s 

Hill,  Ghreenwich  Park,  S.E. 
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Bernays,  Lewis  A.,  F.L.S.,  F.R.G-.S.,  Brisbane. 

Cockle,  His  Honor  Sir  James,  late  Chief  Justice  of  Queensland, 

M.A.,  F.B.S.,  Ealing,  London. 
De  Kdninck,  Prof.,  L.Q-.,  M.D.,  Li^ge,  Belgium. 
EUerjr,  Robert  F.,  F.R.S.,  F.R.A.S.,  Government  Astronomer  of 

Victoria,  Melbourne. 
Gregory,  The  Hon.  Augustus  Charles,  C.M.G.,  M.L.C.,  F.R.G.S., 

Geological  Surveyor,  Brisbane. 
Haast,  Sir  Julius  von,  K.C.M.G.,    Ph.   D.,  F.R.S.,    F.G.S., 

Professor  of  Geology,  Canterbury  College,  and  Director  of 

the  Canterbury  Museum,  Christchurch,  New  Zealand. 
Hector,  James,  C.M.G.,  M.D.,  F.R.S.,  Director  of  the  Colonial 

Museum  and  Geological  Survey  of  New  Zealand,  Wellington. 
Hooker,  Sir  Joseph  Dalton,  K.C.S.L,  M.D.,  C.B.,  F.R.S.,  Ac., 

Director  of  the  Royal  Gardens,  Xew. 
Huxley,  Professor,  F.R.S.,  LL.D.,  F.G.S.,  F.Z.S.,  F.L.S.,  &c., 

&c..  Professor  of  Natural  History  in  the  Royal  School  of 

Mines,  South  Kensington,  London. 
M'Coy,  Frederick,  C.M.G.,  D.Sc,  F.R.S.,  F.G.S.,  Hon.  F.C.P.S., 

C.M.Z.S.,  Professor  of  Natural  Science  in  the  Melbourne 

University,  Gt)vernment  Palaeontologist,  and  Director  of  the 

National  Museum,  Melbourne. 
MueUer,  Baron  Ferdinand  von,  K.C.M.G.,  M.D.,  Ph.D.,  F.R.S., 

F.L.S.,  Government  Botanist,  Melbourne. 
Owen,  Professor  Sir  R.,  K.C.B.,  M.D.,  D.C.L.,  LL.D.,  F.L.S., 

F.G.S.,  V.P.Z.S.,  &c.,  &c.,  The  British  Museum,  London, 

W.C. 
Pasteur,  Louis,  M.D.,  Paris. 
Schomburgh,  Dr.,  Director  of  the  Botanic  Gardens,  Adelaide, 

South  Australia. 
Tyndall,  John,  D.C.L.,  Oxon.,  LL.D.,  Cantab.,  F.R.S.,  F.G.S., 

&c.,  Professor  of  Natural  Philosopliy  in  the  Royal  Institu- 
tion, Albemarle-street,  London. 
Waterhouse,  F.  G.,  F.G.S.,  C.M.Z.S.,  Adelaide,  South  Australia. 
Woods,  Rev.  Julian  K.  Tenison-,  F.G.S.,  F.L.S.,  Hon.  Mem.  Roy. 

Soc,  Victoria,  Hon.  Mem.  Roy.  Soc,  Tasmania,  Hon.  Mem. 

Adelaide  Phil.   Soc,  Hon.  Mem.  New  Zealand   Institute, 

Hon.  Mem.  Linnean  Soc,  N.S.W.,  &c.,  Union  Club,  Sydney. 


CORBESPONBIKG  MeMBEIIS. 
Limited  to  Twenty-five. 

Clarke,  Hyde,  V.P.  Anthropological  Institute,  32,  St.  Gcorge*8 

Square,  London,  S.W. 
Etheridge,  Robert,  junr.,  F.G.S.,  &c.,  Tlie  British  Museum. 
Feistmantel,    Ottokar,    M.D.,    Bohemian    Polytechnic    High 

School,  Prague,  Austria. 
Marcou,  Professor  Julee,  F.G.S.,  Cambridge,  Mass.,  United 

States  of  America. 
Miller,  F.  B.,  F.C.S.,  Melbourne  Mint. 
Ward,  Sir  Edward,  K.O.M.G.,  Major-General,  R.E.,  Cann«, 

Franco. 
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Obituabt,  1886. 
Ordinaiy  Members, 


Bcstic,  Dr.  E.  H. 
Brereton,  Dr.  J.  Le  Gay. 
Brodribb,  Hon.  W.  A.,  M.L.C. 
Chandler,  Alfred. 
George,  Hugh. 
Gk)ergs,  Karl  W. 
Jarvie,  Kev.  A.  Milne. 
Mackenzie,  Dr.  W.  F. 
MacPherson,  Rev.  Peter,  M.A. 
Schuette,  Dr.  Rudolph. 
Stuart,  Hon.  Sir  Alexander,  M.L.A. 
ThompM>n,  H.  A. 


AWARDS  OP  THE  CLARKE  MEDAL. 

Established  in  memory  of 

Thb  late  Reyd.  W.  B.  CLARKE,  M.A.,  r.R.S.,  F.G.S.,  &c., 

Vice-President  from  1866  to  1878. 

To  bo  awarded  from  time  to  time  for  meritorious  contributions  to  tho 
Geology,  Mineralogy,  or  Natural  Histoiy  of  Australia,  to  men  of  science, 
whether  resident  in  Australia  or  elsewhere. 

1878.  Professor  Sir  Richard  Owen,  K.C.B.,  F.R.S.,  Hampton  Court. 

1879.  Mr.  George  Bentham,  C.M.G.,  F.R.S.,  The  Royal  Gardens,  Kew. 

1880.  Professor  Huxley,  F.R.S.,  The  Royal  School  of  Mines,  London. 

1881.  Professor  F.  M*Coy,  F.R.S.,  F.G.S.,  The  Unirersity  of  Melbourne. 

1882.  Professor  James  Dwight  Dana,  LL.D.,  Yale  College,  Now  Hayen, 

Conn.,  United  States  of  America. 

1883.  Baron   Ferdinand  von  Mueller,  K.C.M.G.,  M.D.,  Ph.D.,  F.R.S., 

F.L.S.,  Government  Botanist,  Melbourne. 

1884.  Alfred  R.  C.  Selwyn,   LL.D.,   F.R.S.,   F.G.S.,   Director  of  the 

Geological  and  Natural  History  Survey  of  Canada,  Ottawa. 

1885.  Sir  Joseph  Dalton  Hooker,  K.C.S.L,  CM.,  M.D.,  D.C.L.,  LL.D., 

&c.,  Director  of  the  Royal  Ghirdens,  Kew. 

1886.  Professor  L.  G.  Do  Koninck,  M.D.,  University  of  Liege,  Belgium. 

1887.  James  Hector,  C.M.G.,  M.D.,  F.R.S.,  Director  of  the  Geological 

Survey  of  New  Zealand,  Wellington,  N.Z. 
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NOTICE. 

Members  are  particularly  requested  to  communicate  any  change 
of  address  to  the  Hon.  Secretaries,  for  which  purpose  this  slip  is 
inserted. 


Correct  of  Addr^^MM. 


Name 


Titles,  kc. 


AddreM 


Date 


To  the 

Hon.  Secretaries, 

The  Royal  Society  of  N.S.W., 

37,  Elizabeth-st.,  Sydney. 
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PRESIDENT'S  ADDRESS. 

By  Pbofessor  Litersidge,  F.E.S.,  &c. 


[Delivered  io  the  Royal  Society  qf  N.S,  W.,  5  May,  1886,] 


On  this  the  65th  anniversary  of  the  foundation  of  the  Royal 
Society  of  New  South  Wales,  it  devolves  upon  me  to  address  you, 
and  to  thus  continue  what  has  hitherto  been  the  annual  custom 
since  the  first  formation  of  the  Society.  It  is  true  that  there  have 
lieen  breaks,  but  the  years  in  which  they  have  occurred  are  few 
and  far  between.  For  many  reasons  I  should  have  been  glad  to 
have  been  relieved,  but  I  am  afraid  that  it  would  have  appeared  like 
shirking  the  duties  and  responsibilities  of  the  high  office  to  which 
you  elected  me,  after  having  enjoyed  the  honors  of  the  position. 

It  has  been  more  than  once  suggested  by  previous  Presidents 
that  the  custom  should  be  discontinued,  since  the  Council  has  often 
&iled  to  secure  the  services  of  competent  members  to  fill  the 
Presidential  Chair,  simply  on  account  of  their  inability  to  find 
time  to  prepare  the  expected  annual  address.  For  my  own  part, 
I  can  thoroughly  sympathize  with  them;  and  as  a  compromise 
between  the  usual  address  upon  scientific  matters  to  which  you 
have  hitherto  been  accustomed,  and  none  at  all,  I  venture  to 
bring  before  you  a  few  remarks  upon  certain  matters  which  may 
perhaps  be  not  altogether  devoid  of  interest  to  you,  inasmuch  as, 
with  one  or  two  exceptions,  they  may  be  regarded  as  belonging 
more  or  less  completely  to  the  domestic  affidrs  of  the  Society. 

In  the  first  instance,  it  is  my  melancholy  duty  to  place  on  record 
a  brief  notice  of  such  of  our  members  as  have  been  removed  from 
our  midst  during  the  past  year. 

At  the  meeting  held  in  November  last  we  expressed  our  grief 
for  the  loss  we  had  sustained  in  the  removal  of  the  late  Hon.  Prof. 


Digitized  by  VjOOQIC 


2  president's  addbess. 

John  Smith,  C.M.G.,  M.L.C.,  LL.D.,  M.D.,  our  former  President, 
our  appreciation  of  his  life  and  labours,  and  our  heartfelt  sympathy 
with  his  widow  in  her  great  bereavement. 

It  is,  however,  only  fitting  that  I  should  give  a  somewhat  fuller 
account  of  the  work  which  he  did  for  us  and  for  the  public  at  large, 
and  especially,  as  I  said  on  that  occasion,  since  but  very  few  appear 
to  know  how  much  the  Colony  is  indebted  to  him.  Quiet,  unobtru- 
sive, conscientious  workers,  such  as  he,  especially  when  they  are 
unpaid  for  their  self-imposed  and  philanthropic  labours,  seldom 
receive  during  their  lifetime  a  just  recognition  of  their  deserts, 
and  not  always  after  their  death. 

Professor  Smith  was  bom  in  Scotland,  about  the  year  1821, 
and  was  educated  at  Marischal  College,  in  the  University  of  Aber- 
deen, where  he  took  the  degrees  of  M.A.  and  M.D.  After  taking 
his  degrees,  he  for  some  five  years  carried  on  the  chemistry  class 
in  Marischal  College  during  the  illness  of  Prof.  Clarke. 

When  the  University  of  Sydney  was  endowed  and  incorporated, 
a  Committee  was  appointed  in  London,  consisting  of  Sir  John 
Herschel,  F.RS.,  Bart.,  Sir  George  Airey,  Astronomer  Boyal, 
Prof.  Maiden,  of  University  College,  London,  and  others,  to  select 
Professors  for  the  Chairs  of  classics  and  mathematics,  and  one  for 
certain  portions  of  scienca  This  Committee  made  the  three  ap- 
pointments in  1852,  and  Dr.  Smith  was  selected  as  the  first 
Professor  of  chemistry  and  experimental  physics  ;  and  he  retained 
the  latter  portion  of  the  original  Chair  from  the  time  of  his  arrival 
in  October,  1852,  until  his  death  in  October,  1885.  In  addition, 
he  was  for  many  years  Dean  of  the  Faculty  of  Medicine.  He 
was  a  Fellow  of  the  Chemical  Society  of  London,  and  an  honorary 
member  of  the  Royal  Society  of  Victoria. 

Soon  after  landing  here,  in  1853,  he  was  appointed  to  the  Board 
of  National  Education,  and  remained  one  of  its  most  prominent 
and  useful  members  until  1866,  when  the  Board  was  superseded 
by  the  Council  of  Education,  constituted  under  the  Public  Schools 
Act,  to  which  he  was  gazetted  as  one  of  the  first  members,  and  of 
which  he  was  nine  times  elected  President.     During  his  period  of 
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office  Prof.  Smith  took  the  opportunity  to  efifect  many  improve- 
ments, and  the  Colony  is  indebted  to  him  for  several  of  the  best 
features  of  the  present  system  of  Education. 

He  devoted  himself  to  the  work,  and  undertook  duties  of  a  most 
laborious  character—  he  was  in  fact  during  this  period  the  chief 
administrative  officer  of  the  Educational  system  of  the  Colony. 
The  old  officials  under  the  late  Board  of  Education  all  unite  in 
bearing  testimony  to  this,  in  speaking  in  terms  of  regret  for  the 
loss  of  their  late  President,  of  his  many  good  qualities  and  great 
consideration  for  those  under  him — as  one  of  them  states,  he  was 
"  the  last  to  censure  but  the  first  to  forgive" — and  of  the  great  in- 
debtedness of  the  Colony  to  his  labours. 

He  spent  years  of  self-sacrificing  toil  without  emolument  and 
without  hope  of  reward.  The  work  was  done  so  quietly  and  unob 
tnisively  that  he  could  not  have  been  actuated  either  by  hope  of 
praise  nor  of  social  distinction,  the  motive  being  a  real  love  for  the 
work  and  of  his  fellows. 

One  or  more  afternoons  and  most  of  his  evenings  in  each  week 
were  spent  at  the  offices  of  the  Council,  transacting  its  business  and 
arranging  for  future  action.  He  in  fact  performed  gratuitously 
the  work  which  would  have  devolved  upon  the  Minister  for  Public 
Instruction  had  one  then  existed. 

As  a  mark  of  the  value  set  on  his  business  qualities,  it  may  not 
be  out  of  place  here  to  mention  that  in  1864  Dr.  Smith  was  chosen 
a  Director  of  the  Australian  Mutual  Provident  Society,  and  was 
for  many  years  its  Chairman. 

In  1867  he  was  President  of  the  Royal  Commission  appointed 
to  inquire  into  the  supply  of  Water  to  Sydney  and  its  Suburbs. 
From  his  position  he  necessarily  had  much  to  do  with  the  direction 
and  methods  of  investigation  followed,  and  especially  in  the 
scientific  questions  relating  to  the  sources  of  the  water  supply, 
and  the  collection  and  chemical  examination  of  the  samples^ 

The  labours  of  the  Commission  in  examining  witnesses,  visiting 
the  catchment  areas,  obtaining  records  of  rainfall,  flow  of  rivers, 
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preparation  of  sections  and  other  matters  extended  over  some  two 
years,  and  the  work  was  not  completed  until  1869,  in  most  of  which 
he  took  a  leading  part  The  scheme  recommended  by  the  Ccmir 
mission  is  practically  that  now  being  carried  out  by  the  Govern- 
ment. 

He  was  elected  a  Member  of  the  Legislative  Council  in  1877, 
and  retained  his  seat  until  his  death.  He  always  showed  great 
interest  in  his  legislative  duties,  and  often  took  a  leading  part  in 
the  debates,  especially  when  they  were  connected  with  scientific  or 
medical  questions. 

For  some  years  he  was  a  Trustee  of  the  Australian  Museum, 
but  relinquished  his  connection  with  the  Museum  about  1870,  on 
account  of  want  of  time. 

He  was  appointed  one  of  the  Commissioners  for  carrying  out 
the  Sydney  International  Exhibition  of  1879.  Before  this  he  had 
sat  as  a  member  of  other  similar  Commissions.  He  was  a  member 
of  the  Commission  for  the  New  Zealand  Exhibition  in  1865,  and 
for  the  Paris  Exhibition  in  1867.  He  was  a  member  too  of  the 
Koyal  Commission  upon  the  Sydney  and  Suburban  Sewerage  and 
Water  Supply,  which  was  appointed  in  1876,  and  took  an  active 
part  in  its  labours  and  investigations.  In  recognition  of  his  public 
service  in  this  Colony,  his  cUma  mater,  the  University  of  Aberdeen, 
made  him  an  Honorary  LL.D.  in  1876,  and  in  1878  he  was  made 
a  Companion  of  the  Order  of  St.  Michael  and  St.  George. 

Before  settling  in  this  Colony  Dr.  Smith  had  travelled  exten- 
sively, having  visited  China,  Java^  the  Polynesian  Islands, 
Mauritius,  India,  Indian  Archipelago,  &c ;  after  his  arrival  he 
visited  New  Zealand  and  the  other  Australasian  Colonies.  He  re- 
visited Europe  on  three  occasions,  to  keep  himself  abreast  of  the 
times;  and  on  one  of  these  journeys  he  travelled  through  America 
and  the  principal  parts  of  Europe,  and  made  a  rather  lengthened 
excursion  through  Egypt  and  the  Holy  Land. 

On  these  trips  he  took  occasion  to  visit  the  principal  educational 
and  scientific  institutions,  and  to  make  the  acquaintance  of  the 
leading  scientific  men;  and  on  his  return  he  always  gave  the  public 
the  benefit  of  his  gleanings,  by  lecture  or  in  other  way& 
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Dr.  Smith  was  one  of  the  oldest  members  of  our  Society,  he 
having  joined  it  as  far  back  as  1852,  when  it  was  known  as  the 
Australian  Philosophical  Society. 

At  a  meeting  presided  over  by  Sir  William  Denison,  the  then 
Grovemor-Greneral,  held  on  May  9th,  1856,  the  Australian  Phi- 
losophical Society  was  remodelled,  and  renamed  the  Philosophical 
Society  of  New  South  Wales,  when  Dr.  Smith  was  appointed  one 
of  the  Honorary  Secretaries  in  recognition  of  the  active  part  he 
had  taken  in  bringing  about  the  changes ;  he  retained  this  position 
until  1860,  and  the  earlier  records  in  the  minute  books  are  in  his 
handwriting. 

He  was  a  member  of  the  Council  for  nine  out  of  the  eleven 
years  during  which  the  Society  was  known  as  the  Philosophical 
Society,  and  during  those  years  he  read  the  following  papers : — 

August  13th,  1856. — "  On  the  action  of  Sydney  Water  upon 
Lead." 

November  16th,  1859.— "On  the  Separation  of  Gold  from 
Mundic  Quartz." 

August  15th,  I860.— "On  the  Quartz  Keefs  of  Upper 
Adelong." 

November  11th,  1863. — "On  ancient  flint  Implements  found 
near  Abbeville." 

August  17th,  1864. — "On  the  probable  reasons  that  led 
Fahrenheit  to  the  adoption  of  his  peculiar  Thermometric 
Scale." 

Afterwards,  when  the  constitution  was  again  reformed  and  the 
name  changed  to  that  of  the  Boyal  Society,  he  was  retained  as  a 
member  of  the  Council,  which  position  he  has  held  for  eighteen 
years.  During  this  time  he  filled  the  oflice  of  Yice-President  fen: 
ten  years,  and  he  was  twice  elected  to  the  Presidential  Chair. 
Previous  to  1879  the  Governor  for  the  time  being  was,  ex  offidot 
President,  so  that  Dr.  Smith,  as  senior  Yice-President,  was  in 
reality  performing  the  duties  of  President  for  several  years. 
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The  following  papers  were  read  by  him  betwen  the  years  18G8 
and  1884  :— 

U  Oct,  1868.—"  On  the  Water  Supply  of  Sydney/' 
17  Nov.,  1869.— "On  the  results  of  the  Chemical  Examina- 
tion of  Waters  for  the  Sydney  Water  Commission." 
12  May,  1871. — "Anniversary  Address." 

3  Oct,  1877. — "  On  a  System  of  Notation  adapted  to  ex- 

plaining to  Students  certain  Electrical  Operations." 
28  May,  1879. — Anniversary  Address. 

4  May,  1881. — Anniversary  Address. 
7  May,  1884. — Anniversary  Address. 

He  was  a  regular  attendant  at  the  Council  meetings  as  well  as 
at  the  general  meetings,  and  did  much  in  many  ways  for  the 
promotion  of  the  objects  of  the  Society,  its  interests  and  welfare. 

I  repeat  what  I  have  already  said  on  a  previous  occasion, — that 
only  those  who  have  worked  with  or  who  have  otherwise  been 
closely  associated  with  our  late  Vice-President  can  fully  appreciate 
and  testify  to  his  great  honesty  of  purpose,  impartiality,  even  dis- 
position, tolerance,  and  uniform  courtesy. 

The  regret  of  his  friends  and  the  respect  in  which  he  was 
generally  held  were  shown  at  his  funeral  by  the  large  gathering 
of  all  classes,  and  especially  of  his  past  students.  Public  bodies, 
such  as  the  University,  the  Legislative  Council,  and  other  institu- 
tions with  which  he  was  connected,  also  expressed  their  apprecia- 
tion of  his  long  and  meritorious  services,  by  passing  resolutions  of 
condolence  and  sympathy  with  his  widow  in  her  bereavement 

As  you  are  aware,  it  has  been  resolved  by  the  Council  to  collect 
subscriptions  for  the  purpose  of  providing  a  memorial  for  our  late 
Vice-President,  in  the  form  of  an  oil  painting,  similar  to  that  of  the 
Rev.  W.  B.  Clarke,  a  former  Vice-President,  and,  if  there  be  any 
surplus  funds,  to  found  a  prize  to  be  awarded  from  time  to  time  for 
meritorious  contributions  to  physical  science.  I  am  sorry  to  say, 
however,  that  the  amount  collected  up  to  the  present  is  quite 
insufficient  for  the  latter  purposa 
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During  the  past  year  death  has  been  unusually  busy  amongst 
our  medical  members.  By  the  death  of  Dr.  Fortescue,  M.B.,  of 
London  University,  and  Fellow  of  the  Linnean  Society  of  London, 
this  community  has  lost  one  of  its  most  prominent  members  of  the 
medical  profession,  and  the  Society  one  of  its  most  respected 
associates.  Dr.  Fortescue  was  twice  a  member  of  the  Council, 
viz.,  in  1867,  1868,  and  he  was  three  times  elected  a  member  of 
the  Committee  of  the  Medical  Section ;  but  being  a  busy  man,  he 
only  found  time  to  prepare  one  paper  for  the  Section,  viz.,  "  Upon 
a  series  of  Experiments  on  a  normal  Eye,  with  the  watery  extract 
of  Dvhoisia  myoporoidea,^^  He  was  for  several  years  a  Trustee  of 
the  Australian  Museum,  in  which  institution  he  took  great  interest. 
On  account  of  his  genial  and  kindly  disposition  he  was  a  general 
favourite,  and  his  loss  is  regretted  by  a  wide  circle  of  friends. 

Jn  Dr.  T.  Cecil  Morgan  we  have  lost  another  much  respected 
member  of  the  medical  profession.  Dr.  Morgan  joined  the  Society 
in  1876,  and  was  a  constant  attendant  at  the  meetings  of  the 
Medical  Section ;  he  was  twice  elected  on  to  its  Committee,  he 
regularly  took  part  in  the  discussions,  on  several  occasions  brought 
forward  matters  of  interest,  and  twice  communicated  papers  to  it. 
Dr.  Morgan  was  more  particularly  distinguished  for  his  attain- 
ments and  position  here  in  respect  to  ophthalmic  science. 

I  regret  to  have  to  record  the  deaths  also  of  two  of  our  younger 
members,  in  the  persons  of  Dr.  Arthur  Annesley  West,  M.B.,  of 
Dublin  University,  and  of  Dr.  George  J.  Renwick.  The  latter 
was  a  student  of  the  University  of  Sydney,  where  he  took  his 
degree  in  Arts.  He  afterwards  went  home  and  studied  medicine 
at  Edinburgh,  where  he  took  the  degrees  of  M.B.  and  CM. 

Dr.  Renwick  gave  gi-eat  promise  of  occupying  a  prominent 
position  in  his  profession,  and  what  would  probably  have  been  a 
distinguished  career  has  been  arrested  by  his  premature  death. 

The  Colony  has  sustained  the  loss  of  a  valuable  life  and  the 
Society  of  a  much  respected  member  by  the  death  of  Sir  George 
Wigram  Allen,  K.O.M.G.,  the  late  Speaker  of  the  Legislative 
Assembly.     Sir  G.  Wigram  Allen  joined  the  Society  some  fifteen 
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years  ago ;  his  attenticm  was  not  particularly  drawn  to  matters 
with  which  the  Society  is  interested,  he  being  more  closely 
identified  with  politics,  but  he  devoted  a  good  deal  of  time  to 
educational  matters.  He  was  associated  for  fourteen  years  with 
the  late  Professor  Smith  as  a  member  of  the  National  Board 
for  Education,  for  some  years  he  was  a  Trustee  of  the  Sydney 
Grammar  School,  a  member  of  the  University  Senate,  and  he  was 
the  first  Minister  for  Justice  and  Public  Instruction.  Although 
he  never  took  an  active  part  in  the  work  of  this  Society,  that  he 
was  willing  to  assist  in  the  advancement  of  learning  is  shown  by 
his  founding  a  scholarship  at  the  University  for  the  encourage- 
ment of  the  study  of  legal  science. 

The  Society  has  also  lost  by  death  two  other  members,  in  Mr. 
Douglas  Helsham  and  Mr.  William  Wallis,  the  latter  an  old 
colonist,  whose  name  deserves  to  be  recorded  as  the  contractor  for 
the  first  railway  in  the  Colony,  and  for  the  encouragement  he  gave 
to  art. 

I  have  the  pleasure  to  congratulate  you  upon  the  very  satis- 
factory state  of  the  Society's  affairs.  It  is  true  that  the  number 
of  members  has  undergone  a  slight  decrease,  but  the  diminution  is 
immaterial,  and  will  doubtless  be  made  up  during  the  present  year 
by  the  election  of  new  members. 

The  number  of  members  on  the  roll  on  April  30th,  1885,  was 
494 ;  during  the  past  year  twenty-seven  new  members  have  been 
elected,  and  two  names  have  been  restored  to  the  roll.  Against 
this  increase  we  have  lost  eight  members  by  death,  ten  have  left  the 
Colony  or  resigned,  ten  names  have  been  struck  off  the  roll  for 
non-payment  of  subscriptions,  and  three  elections  have  been  can- 
celled for  the  same  reason,  leaving  on  April  30th  last  an  effective 
list  of  492.  In  addition  there  are  twenty  honorary  and  five  cor- 
responding members. 

As  shown  by  the  Hon,  treasurer's  balance  sheet,  our  financial 
affikirs  are  also  in  a  very  satisfactory  state.  It  is  true  we  have  not 
a  very  large  cash  balance  in  hand,  but  that,  I  think,  is  what  we 
should  avoid.    Once  the  Society  had  managed  to  save  some  <£400, 
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mainly  by  leaving  necessary  matters  imdone,  and  it  lived  upon 
these  savings  of  more  energetic  and  prosperous  days  as  long  as 
they  lasted,  and  as  a  consequence  nearly  died  the  ignominious 
death  of  a  pauper.  It  is  our  duty  to  expend  the  funds  entrusted 
to  us  wisely — certainly  to  the  best  of  our  ability — ^to  promote  the 
Society's  objects,  without  wasteful  extravagance,  neither  should  we 
wrap  them  up  idly  in  a  napkin. 

During  the  past  year  the  Society's  house  has  been  much  im- 
proved by  the  alterations  and  additions  to  the  front  of  the 
building.  After  defraying  the  cost  of  the  improvements,  some 
£168,  the  Council  is  still  in  a  position  to  pay  off  another  £100 
from  the  debt,  so  that  the  amoiint  now  owing  upon  the  building 
is  only  £800.  During  the  past  year  the  special  subscriptions  to 
the  building  fund  amoimted  to  £55,  and  there  remain  promises  to 
the  extent  of  about  £280,  which  were  made  in  1882  conditionally 
upon  sufficient  funds  being  obtained  to  clear  off  the  debt ;  hence, 
if  the  members  would  at  once  subscribe  another  £250,  we  could, 
with  the  Government  grant  and  entrance  fees,  entirely  pay  off 
the  mortgage.  Tip  to  the  present,  out  of  our  492  members  only  about 
160  have  subscribed  to  the  building  fund.  If  the  majority  of  the 
remaining  340  were  to  give  only  one  pound  each  the  debt  would 
be  extinguished.  I  do  not  think  this  is  asking  too  much,  for  we 
have  probably  but  few  members  who  cannot  afford  this  amount. 

Closely  connected  with  the  question  of  fimds  is  the  fact  that 
we  ought  to  make  efforts  to  publish  our  volume  ourselves,  and 
we  shall  hardly  be  in  a  position  to  do  that  until  we  are  out  of 
debt.  We  are  deeply  grateful  to  the  Government  for  its  assist- 
ance in  this  matter ;  but  there  is  no  doubt  we  suffer  somewhat 
from  the  delay  which  necessarily  arises  in  the  appearance  of  the 
volume ;  we  cannot^  however,  expect  our  printing  to  take  prece- 
deiDce  over  that  for  the  Parliament  and  Public  Departments  of 
the  Colony. 

For  the  past  three  or  four  years  fairly  considerable  sums,  for 

us,  have  been  expended  upon  the  library ;  special  efforts  have 

.  been  made  to  render  the  collection  of  books  as  complete  as 
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possible  in  scientific  periodical  literature,  i.e.,  in  the  Transactions, 
Journals,  and  similar  publications  of  kindred  Societies  and  Insti- 
tutions. A  poor  Society  such  as  this  cannot,  of  course,  hope 
to  have  a  complete  library  in  all  classes  of  scientific  books — 
we  must  content  ourselves  with  some  one  department — and 
that  chosen  is  the  one  less  likely  to  be  undertaken  by  oth^ 
Libraries  in  the  Colony.  Most  modern  scientific  books  can  be 
purchased  at  any  time,  and  are  purchased  by  the  Free  Public  and 
other  Libraries  in  Sydney,  but  the  earlier  volumes  of  the  Transac- 
tions of  Scientific  Societies  are  not  so  likely  to  be  purchased  by 
them ;  they,  too,  are  becoming  more  expensive  and  more  difficult 
to  obtain  every  day.  Such  publications  are  absolutely  essential  to 
all  who  are  actively  engaged  in  research  of  any  kind.  Unless  the 
investigator  can  refer  to  what  has  already  been  done  by  others, 
much  labour  may  be  unnecessarily  repeated  and  valuable  time  lost 
thereby. 

We  have  now  secured  the  principal  series ;  in  the  future  the 
expenditure  upon  such  publications  need  not  be  so  large,  although 
many  important  sets  have  yet  to  be  completed. 

Many  of  our  series  have  been  completed  by  the  generosity  of  the 
Societies  which  published  them,  and  some  of  the  presentations  thus 
made  at  our  solicitation  are  extremely  valuable  and  important 

During  the  past  year  the  Society  has  received  1,420  vols,  and 
pamphlets  as  donations,  amongst  which  the  following  call  for 
special  recognition  : — 

Faune  du  Calcaire  Carbonif^re  de  la  Belgique.     Vols.  I-III 

10  parts,  4to.     Presented  by  the  author.  Professor  De 

Koninck. 
Reports  of  the  Second  Geological  Survey  of  Pennsylvania. 

76  vols.     Presented  by  the  Board  of  Commissioners. 
Monographs  and  Reports  published  by  the  United  States 

Geological    Survey.      9  vols.   4to.      Presented  by  the 

Director. 
Transactions  of  the  Connecticut  Academy  of  Artsand  Sciences, 

from  the  commencement  in  1866  to   1885   complete. 

Presented  by  the  Society. 
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Bulletin  of  the  Soci^t^  Mineralogique  de  France.    Tomes  1  to 

8  complete.     From  the  Society. 
Bulletin,  vols.  1  to  4,  and  M^moires  vols.  1  and  2,  4to.  of  the 

Comity  G^logique  Institut  des  Mines,  St.  Petersburgh. 

Presented  by  the  Committee. 
Journal  of  Civil  Engineers  (4  series).     Vols.    1  to  5,  and 

atlases  of  drawings.      Presented   by  the   Minister    of 

Public  Instruction  at  Rome. 

A  large  number  of  missing  parts  were  presented  by  the  Boston 
Society  of  Natural  History,  and  the  Johns  Hopkins  University, 
Baltimore,  to  make  the  sets  of  their  various  publications,  now  in 
the  Society's  Library,  as  complete  as  possible. 

A  complete  set  of  Braithwaite's  Retrospect  of  Medicine,  vols.  1 
to  92,  from  the  commencement  in  1840  to  1885,  was 
generously  presented  by  Dr.  Chisholm  Ross,  of 
Glades  ville. 

The  Society  has  presented  its  Journal  and  Proceedings  vol. 
XVin  for  1884  to  326  kindred  institutions,  as  per  printed  list, 
and  it  has  likewise  been  distributed  to  all  the  members  entitled  to 
it.  VoL  XIX  is  in  type,  and  will  soon  be  ready  for  distribution. 
Since  the  last  year  the  following  new  Societies  have  entered 
into  an  exchange  of  publications,  viz. : — 

Amsterdam,  LAssociation  Coloniale  N6erlandaise. 

Denver,  Colorado  Scientific  Society. 

Edinburgh,  Scottish  Geographical  Society. 

Florence,  Society  Africana  d'ltalia  (Sezione  Fiorentina). 

Leipzig,  Koniglich  SachsischeGesellschaft  des  Wissenschaften. 

New  York,  New  York  Microscopical  Society. 

Philadelphia,  Second  Geological  Survey  of  Pennsylvania. 

Vienna,  K.  K.  Naturhistorische  Hofmuseum. 

And  the  following  Societies  already  on  the  list  have  commenced 
sending  their  publications,  in  exchange  for  ours,  viz.  : — 

Adelaide,  Public  Library,  Museum,  and  Art  Gallery  of  South 

Australia. 
Helsingfort,  Soci^t^  des  Sciences  de  Finlande. 
Li^ge,  Soci6t^  Royale  des  Sciences. 
The  Bureau  of  Ethnology,  Washington. 
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'  The  Society  has  subscribed  to  forty-eight  scientific  journals  and 
periodicals,  and  has  purchased  390  vols.,  at  a  cost  of  £260  14s.  5d., 
amongst  the  most  important  of  which  are  the  following  complete 
series  from  the  commencement : — 

Annals  of  Natural  History,  Series  1,  2,  3,  4.     76  vols. 
Catalogue  of  the  Pathological  Department,  Eoyal  College  of 

Surgeons,  7  vols. 
Medico-Chirurgical  Society — Transactions,  vols.  1,  64,  68. 
Obstetrical  Society — Transactions,  vols.  1,  23,  24. 
Pathological  Society — Transactions,  vols.  1,  32,  34. 
Petermann's  Mittheilungen  Geographie,  vols.  1,  25,  27. 
Reports  of  the  Medical  Officer  of  the  Local  Board  of  Health, 

London,  1858-1883,  17  vols. 
Scientific  American  (2nd  series),  vols.  1-39. 
Zoological    Society — Proceedings    (coloured  plates),    1830- 

1883,  55  vols. 

During  the  past    session  the  Society  held  eight  meetings,  at 
which  the  following  papers  were  read,  viz. : — 
1885. 

6  May.     Presidential   Address,    by     H.   C.   Eussell,  B.A., 

F.R.A.S. 

3  June.  Notes  on  Flying  Machines,  by  Lawrence  Hargrave. 

„         On  a  System  of  Accurate  Measurement  by  means 
of  long  steel  Ribands,  by  G.  H.  Knibbs. 

1  July.     Local    variations    and    vibrations  of   the  Earth's 

surface,  by  H.  C.  Russell,  B.A.,F.RA.S. 
5  Aug.     Some    causes     of    the  decay   of   the    Australian 
Forests,  by  Rov.  Peter  MacPherson,  M.A. 

2  Sept.     The  History  of  Floods  in  the  Hawkesbury  River, 

by  J.  P.  Josephson,  A.M.LC.K 

7  Oct      The  Ringal  of  the  North-western   Himalaya,    by 

Dr.  Brandis,  F.R.S.     (Communicated  by  Baron  von 
Mueller,  K.C.M.G.) 

4  Nov.     Notes    on  experiments  in    mounting  the   Amphi- 

plevra  pelhtcida  in  media  having  a  higher  refractive 
index  than  Canada  Balsam,  by  William  Morris,  Fel 
Fac.  Phys.  and  Surg.  Glas.,  F.R.M.S.,  Lond. 
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A  Nov.     Notes  on  the  characters  of  the  Adelong  Reefs,  by 
S.  Herbert  Cox,  F.C.S.,  F.G.S. 
„       Stone  Implements  of    the  Aborigines  of   Australia 
and  some  other  countries,  by  Rev.  Peter  MacPherson, 
M.A. 
2  Dec.     On     a    Form  of     Flying-machine,    by    Lawrence 
Hargrave. 
„        On    a    New    Form    of    Anemometer,    by    H.   C. 
Russell,  B.A,  F.RA.S. 

The  Medical  Section  held  eight  meetings,  at  which  eighteen 
papers  were  read. 

The  Microscopical  Section  held  eight  meetings,  and  three  papers 
were  read  by  Dr.  Morris,  viz.  : — 

11  May.     On  PhyUoxera  vaaiatrix, 

14  Sept.     Notes  on  experiments  with  highly  refractive  media. 

14  Dec.     Method  of  mounting  in  sulphur  and  arsenic. 

The  Clarke  Memorial  Medal  has  been  awarded  for  the  year 
1886  to  Dr.  L.  G.  De  Koninck,  M.D.,  the  celebrated  Belgian 
Geologist,  formerly  Professor  in  the  University  of  Lifege.  A 
more  deserving  award  could  not  have  been  made.  It  is  not 
necessary  to  point  out  in  detail  the  work  which  he  has  done  for 
geology  and  palaeontology.  Professor  De  Koninck  has  been 
selected  in  recognition  of  his  long  continued  scientific  researches 
and  numerous  valuable  publications  upon  geology  and  palceontology 
and  distinguished  scientific  attainments,  but  more  particularly  on 
accoiint  of  his  splendid  contributions  to  our  knowledge  of  the 
palaeontology  of  the  carboniferous  rocks  of  Europe,  the  geology  of 
Belgium,  and  the  palaeozoic  fossils  of  New  South  Wales.  The 
award  will  probably  be  none  the  less  acceptable  to  the  recipient, 
inasmuch  as  I  understand  Professor  De  Koninck  is  an  old  friend, 
and  certainly  for  long  a  coadjutor  of  the  late  Rev.  W.  B.  Clarke. 

It  is  a  source  of  some  regret  that  the  Clarke  Memorial  Fund  is  as 
yet  too  small  to  permit  us  to  proceed  with  the  proposed  Clarke 
Memorial  lectures.  There  has  been  a  slight  loss  in  interest  by 
the  suspension  of  the  Bank  in  which  the  funds  were  deposited^ 
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but  it  is  expected  that  in  time  the  whole  of  the  capital  will  be 
repaid ;  we  then  hope  to  be  in  a  position  to  make  a  commencement, 
giving  occasionally  a  short  course  of  lectures  upon  geology,  the 
science  to  which  he  was  so  much  devoted. 

According  to  established  custom,  I  waited  upon  His  Excellency 
the  Governor,  and  I  have  the  pleasure  to  inform  you  that  Lord 
Carrington  has  expressed  his  willingness  to  accept  office  as  our 
Honorary  President,  and  to  render  every  service  to  the  Society,  and 
promote  its  interests  in  any  way  which  may  be  within  his  power. 

As  you  will  see  from  the  ballot  papers,  we  are  about  to  lose 
the  valuable  services  of  Dr.  Leibius,  who  for  the  past  eleven 
years  has  been  one  of  our  Hon.  Secretaries.  When  I  state 
that  we  all  regret  that  he  finds  it  necessary  to  retire  from  the 
position  which  he  has  so  honorably  and  efficiently  filled  for  so 
many  years,  I  feel  that  I  am  but  imperfectly  expressing  the 
gratitude  which  the  members  entertain  for  the  many  services  he 
has  rendered  to  the  Society,  their  appreciation  of  his  great  worth, 
and  of  the  interest  and  care  which  he  has  always  shown  for  the 
Society's  welfiire. 

Personally  I  am  probably  better  aware  than  most  of  you  how 
much  of  his  time  he  has  given  to  its  afiair&  Not  only  has  he 
been  one  of  our  Secretaries  for  so  long,  but  previously  to  that  he 
was  for  some  years  a  Member  of  Council.  I  know  that  he  has 
often  devoted  lus  leisure  and  evenings  to  the  Society,  at  a  great 
sacrifice  to  his  own  comfort  and  convenience.  I  need  hardly 
remind  you  that  his  duties  at  our  Council  and  general  meetings 
absorbed  but  a  small  portion  of  the  time  which  he  has  cheerfully 
placed  at  our  disposal  I  trust,  and  I  am  sure  you  will  all  join 
with  me  in  expressing  the  hope,  that  he  will  long  remain  with  us 
in  a  more  honorable  although  less  exacting  position  such  as  that 
tor  which  he  has  been  nominated. 

It  is  a  source  of  much  regret  and  considerable  concern  ihsA  the 
number  of  original  papers  contributed  to  the  Society  is  so  smalL 
Out  of  nearly  500  existing  members,  only  thirty-five  have  oon- 
tributed  p^>ers,  and  the  majority  of  those  have  been  supplied  by 
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some  seven  or  eight  individuals.  It  is  not  from  l^k  of  subjects, 
for  there  are  many  questions  which  require  investigation,  but 
rather  from  the  lack  of  competent  investigators  who  can  spare  the 
necessary  time.  There  are  but  few  men  of  leisure  in  the  Colonies, 
and  still  fewer  of  learned  leisure. 

Up  to  the  present  but  little  original  work  has  been  done  in 
working  out  the  chemistry  of  our  mineral  and  vegetable  products, 
and  really  but  very  little  in  many  branches  of  biology.  The 
descriptions,  catalogues,  lists,  &c.,  of  our  flora  and  fauna  are  making 
feir  progress,  but  still  very  little  has  been  published  relating  to 
the  development  and  life  history  of  the  fauna  of  Australia,  even 
of  forms  of  life  peculiar  to  this  part  of  the  world. 

In  matters  of  natural  history,  geology,  and  allied  subjects,  it 
is  apparent  to  every  one  that  the  materials  for  original  work  are, 
in  New  South  Wales,  thickly  spread  about  us,  and  a  considerable 
amount  of  very  valuable  work  is  being  done  in  this  direction  by 
the  Tiinnean  Society  of  New  South  Wales,  but  the  amount  which 
18  waiting  to  be  done  is  far  more  than  we  can  cope  with  at 
present. 

There  is  probably  a  greater  number  of  questions  waiting  to  be 
solved  in  other  branches  of  science,  yet,  from  the  circumstances 
naturally  connected  with  a  new  country,  it  is  not  easy  to  make 
progress  with  their  solution.  Too  often  physical,  chemical,  and 
similar  questions,  not  only  involve  long-continued  labour  for  their 
investigation,  but  too  often  also  bulky  and  expensive  apparatus  is 
required — ^not  always  to  be  obtaiued  in  new  countries.  Fortunately 
in  certain  branches  of  natural  history  this  is  not  always  the  case, 
and,  accordingly,  much  more  work  has  been  done  in  questions 
relating  to  the  systematic  sciences  than  to  problems  in  the  experi- 
mental ones ;  but  few  workers  here  have  the  advantage  of  even  a 
poorly  furnished  physical  or  chemical  laboratory,  and  no  one  of  a 
first^slass  or  well-appointed  one — such  does  not  at  present  exist  in 
the  Colony,  although  some  improvements  have  of  late  years  been 
eflSscted  in  this  direction  at  the  University. 
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This  Society  is  doing  what  it  can  to  encourage  original  work,  by 
offering  its  medal  and  money  prize  for  the  best  original  communica- 
tions upon  certain  specified  subjects;  but  the  amount  which 
we  can  spare  for  this  out  of  our  limited  income  is  only  £100  a 
year,  and  we  are  quite  aware  that  the  Society's  medal  and  the  sum 
of  £25  will  not  repay  any  one  for  perhaps  years  of  labour  ;  but  it 
is  hoped  that  the  recognition  which  the  award  carries  with  it  may 
serve  as  a  slight  additional  stimulus,  and  help  to  promote  the  taste 
for  original  investigation. 

Up  to  the  present  time  we  have  had  but  few  researches  of  suffi- 
cient merit  to  entitle  us  to  make  the  award.  I  am,  however,  con- 
fident that  good  is  being  done,  and  I  do  not  think  we  should 
lose  heart;  attention  is  directed  to  such  matters,  and  doubt- 
less work  is  being  done,  in  response  to  our  suggestions,  of 
which  we  as  yet  know  nothing.  The  writers  of  the  many  papers 
which  failed  to  reach  the  required  standard,  although  perhaps 
disappointed,  have  not  suffered  by  the  failure  of  their  attempts, 
but  on  the  contrary,  have  doubtless  been  much  benefited  by  their 
efforts,  and  our  stock  of  information  upon  those  subjects  will  in 
the  future  probably  owe  much  to  their  apparently  disregarded 
work.  We  have  had  inquiries  from  scientific  chemists  in  England 
and  elsewhere  for  supplies  of  material,  notably  of  the  gums  and 
resins,  the  so-called  "  kerosene  shale,"  and  of  the  iron  and  oth^r 
ores  of  the  Colony.  Arrangements  have  been  made  in  two  cases 
to  furnish  a  supply  of  the  kerosene  shala  I  may  perhaps  here 
mention  that  attempts  have  been  made,  by  repeated  advertise- 
ments and  otherwise,  to  obtain  samples  of  the  New  South  Wales 
gums  and  resins  to  supply  those  who  wish  to  examine  them,  and 
for  our  Museums,  but  unsuccessfully  up  to  the  present ;  hence  it 
might  be  thought  that  the  Colony  is  not  so  rich  in  such  products 
as  is  usually  stated. 

I  regard  this  difficulty  of  obtaining  samples  of  gums  and  resins^ 
true  to  name,  as  an  additional  proof  of  the  ignorance  which  exists 
with  regard  to  the  natural  products  of  the  Colony.  It  is  quite 
certain  that  but  little  use  is  made  of  them.    Of  the  large  number  of 
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gams,  resins,  tanning  materials,  and  other  similar  products,  almost 
the  only  ones  made  use  of  are  grass-tree  gum,  eucalyptus  oil,  and 
wattle-bark. 

If  such  questions  as  "  The  Chemistry  of  the  Australian  Gums 
and  Resins,"  "Tlie  Tin  Deposits  of  New  South  Wales,"  "The 
Iron  Ores,"  and  the  "  Silver  Ores  of  New  South  Wales,"  &c.,  were 
thoroughly  worked  out,  the  results  would  doubtless  be  of  great 
pecuniary  value  to  the  Colony ;  and  their  investigation  is  really  a 
matter  of  great  public  importance,  and  accordingly  I  think  this 
Society  should  not  be  left,  with  its  limited  funds,  to  deal  with 
it  single-handed ;  it  is  a  work  in  which  the  Government  might 
assist  with  propriety — special  help  in  particular  cases  should  be 
rendered  to  those  who  are  willing  to  engage  in  such  researches. 
The  Imperial  Government  places  the  sum  of  £4,000  annually  at 
the  disposal  of  the  Royal  Society  of  London  for  the  encourage- 
ment of  scientific  research,  on  the  understanding,  of  course,  that 
such  assistance  should  not  be  used  personally,  but  merely  to  defray 
the  legitimate  expenses  of  the  work.  Wealthy  colonists  who  are 
not  able  to  undertake  such  work  themselves  might,  with  great 
advantage  to  the  State  and  credit  to  themselves,  place  funds  at  the 
disposal  of  the  Council  for  encouraging  original  investigation. 

Certain  of  the  other  English  Societies,  like  the  Chemical  Society 
and  the  British  Association,  also  expend  considerable  portions  of 
their  own  funds  in  encouraging  research  by  such  grants.  The 
former  has  a  fund  specially  collected  for  the  purpose. 

No  communications  of  suflScient  merit  were  I'eceived  during  the 
past  year  to  justify  the  award  of  the  Society's  Medal  and  prize. 
The  Council  has  accordingly  invited  contributions  upon  the  same 
subjects  for  the  year  1888,  so  that  the  list  of  subjects  for  which  it 
offers  the  Society's  Medal  and  prize  of  £25,  for  communications 
containing  the  results  of  research  or  observation,  is  as  follows  : — 

Series  V. — To  be  sent  in  not  later  than  1st  May,  1886. 

No.  16. — On  the  Chemistry  of  the  Australian   Gums  and  Besins. 
The  Society's  Medal  and  £25. 
17.— On  the  Tin  Deposits  of  New  South  Wales.    The  Society's 
Medal  and  £25. 
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18.— On  the  lion  Ore  Deposits  of  New  South  Wales.    The 

Society's  Medal  and  £25. 
19. — list  of  the  Marine  Fauna  of  Port  Jackson,  with  descriptive 

notes  as  to  habits,   distribution,   &c.    The  Society's 

Medal  and  £25. 

Series  VI.— To  be  sent  in  not  later  than  Ist  May,  1887. 

No.  20.— On  the  Silver  Ore  Deposits  of  New  South  Wales,    llio 
Society's  Medal  and  £25. 

21. — Origin  and  mode  of  occurrence  of  Gold-bearing  Veins  and 
of  the  associated  Minerals.  The  Society's  Medal  and 
£25. 

22. — Influences  of  the  Australian  Climate  in  producing  modifica- 
tions of  Diseases.     The  Society's  Medal  and  £25. 

23. — On  the  Infusoria  peculiar  to  Australia.  The  Society's 
Medal  and  £25. 

Series  VII.— To  be  sent  in  not  later  than  Ist  May,  1838. 

No.  24. — Anatomy  and  Life  History  of  the  Echidna  and  Platj^ns. 
The  Society's  Medal  and  £25. 
25.  — Anatomy  and  Life  History  of  Mollusca  peculiar  to  Australia. 

The  Society's  Medal  and  £25. 
26. — The  chemical  composition  of  the  products  from  the  so- 
called    Kerosene  Shale  of    New  South  Wales.    The 
Society's  Medal  and  £25. 

This  Society  also  tries  to  encourage  scientific  research  by  offering 
money  grants  under  the  usual  conditions,  but  up  to  the  present 
there  have  i;iot  been  applicants  for  such  assistance.  This  may  be 
partly  due  to  the  offer  not  being  sufficiently  known,  but  in  some 
instances  would-be  applicants  have  refrained  from  applying,  since 
they  feel  that  the  Society  cannot  well  afford  to  do  more  than  it 
does  iu  offering  the  £100  a  year  for  special  prizes. 

The  Microscopical  Section  has  a  wide  field  before  it ;  and  many 
of  its  members,  who  are  not  already  contributors,  have  the 
necessary  ability  and  appliances  for  doing  some  good  original 
work,  and  I  am  confident  that  they  could  do  much  if  they  would 
only  take  up  some  definite  line  of  investigation.  I  know  that  in 
some  cases  the  non-production  of  papers  is  due  to  a  feeling  of 
diffidence ;  and  an  idea  that  such  work  can  only  be  performed  by 
those  who  have  undergone   a  special  training,   but  this  is  not 
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necessary,  although  of  course  it  is  highly  desirable  and  very 
advantageous.  Most  of  the  advances  and  discoveries  made  in 
microscopy  have  been  made  by  what  may  be  termed  amateurs. 
Even  the  preparation  of  lists  of  microscopic  forms  of  "  moulds," 
fungi,  diatoms,  desmids,  «fea,  would  be  useful,  and  I  would  strongly 
nrge  every  member  who  possesses  a  microscope  to  commence  original 
work  of  some  kind.  He  will  be  pleased  and  astonished  to  see  how 
valuable  &cts  will  rapidly  grow  and  accumulate  under  his  hands. 

I  would  also  venture  to  suggest  that  such  of  the  papers  read 
before  the  Medical  Section  as  are  suitable  should  be  published  in 
the  Society's  volume.  The  others,  if  necessary,  and  thought  desir- 
able by  the  Section,  might  be  printed  separately  and  forwarded 
only  to  the  members  of  the  Medical  Section. 

One  of  the  few  facilities  for  scientific  work  which  we  possessed 
here  and  in  which  the  Society  assisted  in  founding,  viz.,  the 
Biological  Laboratory  at  "Watson's  Bay,  has  been  closed.  I  regret 
to  say  that  the  Government  has  resumed  the  house  and  grounds 
for  defence  purposes.  Up  to  the  present  the  laboratory  has  not 
been  so  much  used  as  was  hoped  and  expected ;  this  was  probably 
due  to  its  comparatively  inaccessibility,  and  to  its  lack  of  fittings 
and  appliances,  especially  for  marine  biology, — M.  de  M.  Maclay, 
to  whose  exertions  the  formation  of  the  laboratory  was  mainly 
due,  having  been,  so  far,  the  only  worker  who  has  made  use  of  it. 
The  Government  will  doubtless  refund  the  trustees  the  cost  of  the 
building,  and  with  that  as  a  nucleus  we  may  be  able  to  start 
afresh.  It  would  be  a  great  pity  to  allow  such  an  undertaking 
to  drop  here,  especially  as  there  is  such  an  unlimited  field  for 
marine  biological  work  before  us  in  Australia. 

In  the  course  of  years  it  is  to  be  hoped  that  this  scarcity  of 
scientific  workers  in  the  Colony  will  gradually  disappear  with  the 
spread  of  general  and  liberal  education.  By  a  liberal  education  I 
mean  something  more  than  ordinaiy  course  in  Arts. 

After  a  lapse  of  some  thirty  odd  years  from  its  foundation,  the 
University  had  at  last  been  able,  by  the  greater  liberality  of  Parlia- 
ment, and  by  the  receipt  of  private  endowments,  to  make  better 
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provision  for  instruction  in  science,  although  many  of  the  arrange- 
ments are  still  of  a  very  meagre  and  imperfect  character,  and  more 
or  less  unworthy  of  the  boasted  greatness  and  richness  of  the 
"  oldest  and  richest  Australian  Colony."  The  accommodation  and 
appliances  are  by  no  means  equal  to  those  of  many  schools  for 
boys  at  Home,  on  the  Continent,  and  in  America,  and  certainly 
not  to  colleges  in  Japan. 

Of  late  we  have  been  told  by  the  newspapers  that  the  University 
is  richly  endowed.  This  is  very  far  from  the  case.  If  the  income 
of  the  Sydney  University  be  compared  with  that  of  other  Univer- 
sities (not  Australasian,  for  none  of  these  have  yet  been  placed 
upon  a  proper  footing),  it  will  be  seen  that  proportionately  it  is 
very  poor,  and  in  a  more  or  less  starved  condition.  To  properly 
equip  the  University  in  all  the  various  departments  of  science, 
literature,  art,  medicine,  law,  engineering  *fcc.,  would  require  very 
much  more  thaa  its  present  income. 

In  connection  with  the  subject  of  the  education  of  ourf  uture  scien- 
tific investigators,  perhaps  I  may  be  allowed  to  refer  to  some  recent 
expressions  of  opinion  on  this.  Professor  Huxley,  in  his  Presi- 
dential Address  to  the  Royal  Society  in  November  last,  in  speak- 
ing of  scientific  education,  says : — "There  is  no  reason  in  the  nature 
of  things  why  the  student  who  is  destined  for  a  scientific  career 
should  not  in  the  first  place  go  through  a  course  of  instruction  such 
as  would  ensure  him  a  real,  that  is  to  say,  a  practical  acquaint- 
ance with  the  elements  of  each  of  the  great  divisions  of  mathemati- 
cal and  physical  science ;  nor  why  this  instruction  in  what  (if  I 
may  borrow  a  phrase  from  medicine)  I  may  call  the  institutes  of 
science,  should  not  be  followed  up  by  more  special  instruction, 
covering  the  whole  field  of  that  particular  division  in  which 
the  student  eventually  proposes  to  become  a  specialist.  I 
say  not  only  that  there  is  no  reason  why  this  should  not 
be  done  ;  but,  on  the  ground  of  practical  experience,  I  venture 
to  add  there  is  no  difficulty  in  doing  it."  *  ♦  *  He 
then  refers  to  the  success  of  the  Royal  School  of  Mines.  *  * 
"  Nothing  would  help  the  man  of  science  of  the  future  to  rise  to 
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the  level  of  his  great  enterprise  more  effectually  than  certain 
modifications,  on  the  one  hand,  of  primary  and  secondary  school 
education,  and  on  the  other,  of  the  conditions  which  are  attached 
by  the  Universities  to  the  attainment  of  their  degrees  and  their 
rewards. 

"  We  have  a  right  to  claim  that  science  shall  be  put  upon  the 
same  footing  as  any  other  great  subject  of  instruction,  that  it 
shall  have  an  equal  share  in  the  schools,  an  equal  share  in  the 
recognized  qualification  for  degrees,  and  in  the  University  honors 
and  rewards. 

"  It  must  be  recognized  that  science,  as  intellectual  discipline,  is 
at  least  as  valuable,  and,  as  knowledge,  is  at  least  as  important  as 
literature,  and  that  the  scientific  student  must  no  longer  be 
handicapped  by  a  linguistic  (I  will  not  call  it  literary)  burden,  the 
equivalent  of  which  is  not  imposed  upon  his  classical  compeer. 

"  Let  me  repeat  that  I  say  this,  not  as  a  depredator  of  literature, 
but  in  the  interests  of  literature.  The  reason  why  our  young 
I>eople  are  often  so  scandalously  and  lamentably  deficient  in 
literary  knowledge,  and  still  more  in  the  feeling  and  desire  for 
literary  excellence,  lies  in  the  fact  that  they  have  been  withheld 
from  a  true  litei-ary  training  by  the  pretence  of  it,  which  too 
often  passes  under  the  name  of  classical  instruction.       ♦      ♦      ♦ 

"Nothing  is  of  more  importance  to  the  man  of  science  than 
that  he  should  appreciate  the  value  of  style,  and  the  literary  work 
of  the  school  would  be  of  infinite  value  to  him  if  it  taught  him 
this  one  thing.  But  I  do  not  believe  that  this  is  to  be  done  by 
what  is  called  forming  one's  self  on  classical  models,  or  that  the 
advice  to  give  one's  days  and  nights  to  the  study  of  any  great 
writer  is  of  much  valua 

"  Le  style  est  Vliomine  rrieme^^  as  a  man  of  science  who  was  a 
master  of  style  has  profoundly  said ;  and  aping  somebody  else  does 
not  help  one  to  express  oneself.      ♦*♦♦*♦ 

"  A  good  style  is  the  vivid  expression  of  clear  thinking,  and  it 
can  bo  attained  only  by  those  who  will  take  infinite  pains,  in  the 
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first  place,  to  purge  their  minds  of  ignorance  and  half  knowledge, 
and  in  the  second,  to  clothe  their  thoughts  in  the  words  which 
will  most  fitly  convey  them  to  the  minds  of  others. 

^*  I  can  conceive  no  greater  help  to  our  scientific  students  than 
that  they  should  bring  to  their  work  the  habit  of  mind  which  is 
implied  in  the  power  to  write  their  own  language  in  a  good  style. 

"  But  this  is  exactly  what  our  present  so-called  literary  educa- 
tion so  often  fails  to  confer,  even  on  those  who  have  enjoyed  its 
fullest  advantages  ;  while  the  ordinary  schoolboy  has  rarely  been 
even  made  aware  that  its  attainment  is  a  thing  to  be  desired." 

Lord  Rayleigh,  in  his  Presidential  Address  to  the  British 
Association,  at  Montreal,  says : — "  It  can  hardly  be  denied  that 
their  supremacy  (i.e,  of  the  dead  languages  in  school  education)  is 
the  result  of  routine  rather  than  of  argument  *  *  *  *  I  do 
not  myself  take  up  the  extreme  position.  I  doubt  whether  an 
exclusively  scientific  training  would  be  satisfactory ;  and  where 
there  is  plenty  of  time  and  a  literary  aptitude  I  can  believe  that  the 
Latin  and  Greek  may  make  a  good  foundation.  But  it  is  useless 
to  discuss  the  question  upon  the  supposition  that  the  majority 
of  boys  attain  either  to  a  knowledge  of  the  languages  or  to  an 
appreciation  of  the  writings  of  the  ancient  authors.  The  contrary 
is  notoriously  the  truth  ;  and  the  defenders  of  the  existing  system 
usually  take  their  stand  upon  the  excellence  of  the  disciplina 
From  this  point  of  view  there  is  something  to  be  said.  The  laziest 
boy  must  exert  himself  a  little  in  puzzling  out  a  sentence  with 
grammar  and  dictionary,  while  instruction  and  supervision  are 
easy  to  organise  and  not  too  costly.  But  when  the  cajse  is  stated 
plainly,  few  will  agree  that  we  can  afford  so  entirely  to  disregard 
results. 

"In  after  life  the  intellectual  energies  are  usually  engrossed 
with  business,  and  no  further  opportunity  is  found  for  attacking 
the  difficulties  which  block  the  gateways  of  knowledge.  Mathe- 
matics especially,  if  not  learned  young,  ate  likely  to  remain 
unlearned.  I  will  not  further  insist  upon  the  educational  impor- 
tance of  mathematics  and  science,  because  with  respect  to  them  I 
shall  probably  be  supposed  to  be  prejudiced. 
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"I  believe  that  Erench  and  German,  if  properly  taught,  which 
I  admit  they  rarely  are  at  present,  would  go  &r  to  replace  Latin 
and  Greek  from  a  disciplinary  point  of  view,  while  the  actual 
value  of  the  acquisition  would  in  the  majority  of  cases  be  incom- 
parably greater.  In  half  the  time  usually  devoted  without  success 
to  the  classical  languages,  most  boys  would  acquire  a  really  service- 
able knowledge  of  French  and  German.  History  and  the  serious 
study  of  English  literature,  now  shamefully  neglected,  would  also 
find  a  place  in  such  a  scheme. '\ 

Herbert  Spencer,  in  his  essay  upon  Education  which  appeared 
in  the  Westnwnsier  Review  for  July,  1859,  since  reprinted  with 
his  other  works  on  Education,  makes  the  following  remarks  : — 

^  Among  mental  as  among  bodily  acquisitions,  the  ornamental 
comes  before  the  useful  Not  only  in  times  past,  but  almost  as 
much  in  our  own  era,  that  knowledge  which  conduces  to  personal 
well-being  has  been  postponed  to  that  which  brings  applause. 

"  In  the  Greek  schools,  music,  poetry,  rhetoric  and  philosophy, 
which,  until  Socrates  taught,  had  but  little  bearing  upon  action, 
were  the  dominant  subjects ;  while  knowledge  aiding  the  arts  of 
life  had  a  very  subordinate  place.  And  in  our  own  Universities 
and  schools  at  the  present  moment,  the  like  antithesis  holds.  We 
are  guilty  of  something  like  a  platitude  when  we  say  that  through- 
out his  after-career,  a  boy,  in  nine  cases  out  of  ten,  applies  his 
Latin  and  Greek  to  no  practical  purposes.  The  remark  is  trite 
that  in  his  shop  or  his  office,  in  managing  his  estate  or  his  family, 
in  playing  his  part  as  director  of  a  bank  or  a  railway,  he  is  very 
little  aided  by  his  knowledge  he  took  so  many  years  to  acquire- 
so  little  that  generally  the  greater  part  of  it  drops  out  of  his 
memory ;  and,  if  he  occasionally  vents  a  Latin  quotation  or  alludes 
to  some  Greek  myth,  it  is  less  to  throw  light  on  the  topic  in  hand 
than  for  the  sake  of  effect.  If  we  inquire  what  is  the  real  motive 
for  giving  boys  a  classical  education,  we  find  it  to  be  simply  con- 
formity to  public  opinion.  Men  dress  their  children's  minds,  as 
they  do  their  bodies,  in  the  prevailing  fashion.  As  the  Orinoco 
Indian  puts  on  paint  before  leaving  his  hut,  not  with  a  view  to 
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any  direct  benefit,  but  because  he  would  be  ashamed  to  be  seen 
without  it ;  so,  a  boy's  drilling  in  Latin  and  Greek  is  insisted  on, 
not  because  of  their  intrinsic  value,  but  that  he  may  not  be  dis- 
graced by  being  found  ignorant  of  them — ^that  he  may  have  *  the 
education  of  a  gentleman'- — the  badge  marking  a  certain  social 

position,  and  bringing  a  consequent  respect. 

♦  ♦  ♦  ♦  * 

"  Men  who  would  blush  if  caught  saying  Iphig^nia  instead  of 

Iphigenla,  or  would  resent  as  an  insult  any  imputation  of  ignorance 

respecting  the  fabled  labours  of  a  fabled  demi-god,  show  not  the 

slightest  shame  in  confessing  that  they  do  not  know  where  the 

Eustachian  tubes  are,  what  are  the  actions  of  the  spinal  cord, 

^hat  is  the  normal  pulsation,  or  how  the  lungs  are  inflated.    While 

anxious  that  their  sons  should  be  well  up  in  the  superstitions  of 

two  thousand  years  ago,  they  care  not  that  they  should  be  taught 

anything  about  the  structure  and  functions  of  their  own  bodies — 

nay  even  wish  them  not  to  be  so  taught     So  overwhelming  is  the 

influence  of  established  routine — so  terribly  in  our  education  does 

the  ornamental  over-ride  the  useful  ?" 

The  opinions  of  many  others  might  be  also  cited,  but  the  above 
are  perhaps  sufficient. 

Although  written  nearly  thirty  years  ago,  Mr.  Spencer's  remarks 
are  nearly  as  applicable  to-day  as  when  they  were  penned,  and 
should  be  read  by  every  one.  I  have  quoted  these  opinions,  and 
referred  to  the  matter  more  particularly  in  reference  to  school 
education  in  the  Colonies,  since  at  the  University  the  science  and 
professional  student  is  now,  after  many  a  hard  struggle,  emanci- 
pated from  most  of  the  old  classical  fetters  in  cases  where  he  has 
not  the  time  or  inclination  to  proceed  with  such  studies. 

Mr.  Spencer  evidently  regards  the  compulsory  and  often  un- 
leasoning  drilling  in  the  classical  languages  as  a  fashion  which  came 
in  a  few  centuries  ago,  and  which  will  also  work  itself  out  in  time. 

[  l)elieve  that  amongst  a  few  there  still  lingers  an  antiquated 
notion  that  the  study  of  science  is  not  so  respectable  as  that 
of  the  classics ;  and  scholars  on  what  is  termed  the  modem  side 
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of  a  school  are  somewhat  looked  down-  upon,  and  regarded  as 
inferior  to  those  on  the  so-called  classical  side — thus  bearing  out 
the  notion  which,  if  my  memory  serves  me  aright,  Lord  Chester- 
field impressed  upon  his  son,  viz.,  that  it  was  the  distinguishing 
mark  of  a  gentleman  to  know  Greek. 

Most  of  the  older  writers  who  have  laid  so  much  stress  on  the 
advantages  of  a  merely  classical  education  over  a  mixed  literary 
and  scientific  education,  and  therefore  a  really  liberal  one,  were 
not  properly  qualified  to  judge  or  give  an  opinion,  for  they  only 
knew  one  side  of  the  question,  and  were  necessarily,  although  per- 
haps unconsciously,  more  or  less  prejudiced  ;  whereas  all  or  nearly 
all  of  those  who  have  upheld  the  claims  of  science  to  have  a  part 
in  a  general  and  really  liberal  system  of  education  have  been 
through  the  classical  mill  as  well  as  the  scientific,  so  that  they 
have  the  advantage  of  experience  of  both  systems. 

The  ordinary  classical  and  mathematical  education  cannot  pro- 
perly be  regarded  as  a  liberal  one,  since  it  only  attempts  to  educate 
one  portion  of  the  student's  faculties ;  his  powers  of  observation, 
and  of  reasoning  from  such  observations,  are  entirely  neglected  and 
undeveloped. 

It  must  not  be  thought  that  I  wish  to  disparage  the  study  of 
the  classics — such  is  far  from  my  thoughts — it  is  quite  fitting  and 
necessary  that  some  should  devote  their  lives  to  such  subjects; 
but  boys  should  be  relieved  from  the  useless  drudgery  of  subjects 
in  which  they  are  not  likely  to  distinguish  themselves  nor  obtain 
much  profit  from  the  alleged  beneficial  discipline  which  tliese 
subjects  are  said  to  impose. 

As  far  as  I  can  learn,  there  is  almost  an  entire  absence  of 
real  instruction  in  even  the  most  elementary  science  in  the  schools 
of  this  Colony.  In  some  few  schools  I  imderstand  that  a  little 
instruction  is  given  in  the  form  of  lectures  practically  illus- 
trated by  experiments,  but  I  do  not  know  of  any  case  where  the 
boys  themselves  perform  experiments  with  their  own  hands, 
although  of  course  there  may  be  such.  If  I  am  wrong,  I  shall  be 
only  too  glad  to  be  corrected  upon  this  point. 
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Judging  from  my  experience  as  an  examiner,  I  should  say  that 
by  far  the  largest  majority  of  the  candidates  "who  present  them- 
selves for  the  Matriculation,  Public,  and  similar  Examinations,  in 
science,  have  not  only  never  performed  any  of  the  most  elementary 
experiments  for  themselves,  but  have  not  even  seen  them  performed 
nor  the  instruments  which  they  often  glibly  enough  describe  from 
books ;  and  they  would  probably  be  dumbfounded  if  the  simplest 
piece  of  apparatus  itself  were  placed  before  them,  and  they  were 
asked  to  perform  an  experiment  with  it 

In  my  experience  it  is  no  uncommon  thing  for  a  candidate  to 
reproduce  the  book  description  of  a  common  rock,  mineral  or 
fossil,  but  fail  to  recognise  the  same  when  the  actual  thing  itself 
is  placed  before  him  for  description.  He  has  perhaps  described  a 
piece  of  granite  correctly,  according  to  the  book  or  his  teacher,  but 
has  failed  to  recognize  a  common  and  characteristic  specimen  of 
it  when  placed  before  him  at  the  same  time  for  recognition, 
although  allowed  ample  time  to  examine  it  minutely. 

It  is  not  instruction  of  that  kind  which  is  required — that  is 
merely  cram,  and  of  a  bad  kind ;  it  is  the  teaching  which  is  at 
fault,  not  the  scholar's  want  of  capacity ;  he  has  probably  done 
his  best,  and  if  he  had  received  real  instruction,  would  have  gained 
real  knowledge,  and  not  the  false  half-knowledge  referred  to. 

Until  this  is  remedied,  we  cannot  hope  for  Tery  much  progress 
in  primary  scientific  education. 

As  at  home,  a  certain  minimum  compulsory  number  of  experi- 
mental illustrations  should  be  given  by  the  teacher,  when  the 
knowledge  imparted,  although  smaller  in  amount,  i,e,  covering  less 
ground,  would  be  of  real  value  as  far  as  it  goes. 

There  are  several  drawbacks  to  the  pursxiit  of  science,  especially 
in  the  Colonies,  which  deter  many  from  taking  a  degree  in  science 
instead  of  in  arts.  One  is  the  fact  that  it  is  easier  for  a  lad  who 
has  had  the  ordinary  school  education  to  take  a  degree  in  arts, 
for  which  he  has  already  done  much  of  the  work,  than  in  natural 
science  subjects,  which  are  probaWy  quite  new  to  him,  and  another 
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is  tliat  the  student  in  the  natural  sciences  has  at  present  usually 
but  very  little  prospect  of  any  great  pecuniary  success  in  life, 
in  spite  of  their  having  been  termed  the  "bread  and  butter'* 
sciencea 

The  openings  are  but  few,  and  usually  not  well  paid.  The 
necessity  of  having  well-trained  scientific  managers  to  mines, 
metallurgical  works,  and  manufactories,  is  hardly  yet  recognized 
— and  certainly  this  is  the  case  in  the  Colonies. 

In  many  cases  it  would  pay  companies  to  have  a  Manager  well 
trained  in  scientific  principles,  at  the  i-ate  of  even  £3,000  or 
£4,000  a  year,  instead  of  a  more  or  less  incompetent  one  at  a 
small  salary,  as  is  too  often  the  case ;  the  thoroughly  trained  man 
would  often  make  the  difference  between  failure  and  success. 

The  Board  of  Technical  Education  is  now  doing  good  work  in 
spreading  elementary,  scientific,  and  technical  education  over  the 
Colony,  by  means  of  science  classes  in  Sydney  and  at  various 
centres  outside  of  Sydney,  and  in  a  less  systematic  manner  by  the 
aid  of  itinerant  lectures.  The  latter  are  sent  out  mainly  to  draw 
attention  to  the  fact  that  there  are  educational  subjects  other  than 
the  ordinary  school  courses,  and  to  help  to  create  a  taste  for  sudu 
Many  people  who  aro  considered  fairly  well  educated  are  quite 
ignorant  of  such  matters,  and  lie  under  the  impression  that  the 
subject  of  physics  deals  with  drugs,  and  the  subject  of  chemistry 
with  the  art  of  compounding  and  dispensing  the  same,  so  that  if 
they  are  only  taught  that  physics  deals  with  the  forces  of  nature 
some  good  has  been  done  ;  for  of  course  we  cannot  expect  much 
to  be  learnt  from  an  attendance  upon  one  or  two  more  or  less 
popular  lectures ;  it  is  more  or  less  true,  as  has  been  said  by 
Faraday,  "  popular  lectures  do  not  really  teach,  and  lectures  which 
really  teach  are  not  popular." 

It  is  gratifying  to  find  that  the  necessity  of  scientific  education 
is  gradually  being  realized  in  other  quarters ;  and  it  is  satisfactory 
to  notice  that  at  the  present  time  there  is  a  motion  before  the 
Legislative  Assembly  to  place  the  sum  of  £10,000  upon  the  Eis^- 
mates  for  the  establishment  of  Schools  of  Mines  in  the  various 
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mining  centres,  although  the  amount  is  quite  insufficient  for  the 
purpose.  It  is  highly  probable  that  one  really  good  central  School 
would  be  in  every  way  preferable  and  much  more  efficient 

A  School  of  Mines  pure  and  simple  could  not  possibly  have  a 
large  number  of  students,  while  it  is  a  most  expensive  institution 
to  maintain.  The  best  plan  is  to  attach  a  mining  department  to 
some  existing  scientific  institution,  or  to  found  such  with  provision 
for  instruction  in  mining.  Even  at  home — ^with  its  popidation  of. 
35,000,000  to  draw  from,  the  Royal  School  of  Mines  never  had  a 
large  number  of  students,  and  in  order  to  lessen  the  expense  by 
more  fully  utilizing  the  staff  and  appliances  it  has  been  recently 
amalgamated  with  the  Normal  School  of  Science. 

Apparently  but  few,  however,  are  aware  that  at  the  present 
moment  there  are  i)ractically  two  Schools  of  Mines  in  Sydney 
already. 

At  the  University  we  have  provided  for  a  Mining  Department 
or  School,  and  instruction  is  afforded  at  the  present  time  in  all 
the  subjects  but  two,  and  lecturers  would  doubtless  be  at  once 
appointed  in  those  subjects  if  any  students  presented  themselves, 
but  up  to  now  none  have  come  forward,  although  the  existence  of 
the  department  has  been  made  public. 

Then  at  the  Technical  College,  Sydney,  under  the  Technical 
Board,  a  fairly  complete  course  of  instruction  in  all  branches  suit- 
able for  the  miner  are  given,  including  mining  itself,  which  is  not 
taught  at  the  University,  for  the  reason  given ;  but  the  number  of 
students  is  so  small  that  it  is  almost  a  question  whether  the  Board 
is  justified  in  continuing  the  outlay  for  this  department. 

The  Board  also  is  giving  instruction  in  mineralogy,  geology,  and 
other  allied  subjects  needed  by  the  miner  in  certain  of  the  country 
mining  districts,  but  the  attendance  of  students  leaves  much  to  be 
desired. 

Although  the  number  of  persons  presenting  themselves  for 
inittraction  in  mining  is  not  so  great  as  we  might  expect  from  the 
ft^)etds  which  are  made  fixwn  time  to  time,  I  do  not  think  that  is 
at  very,, st«)ng  reason  against  trying  to  meet  the  actual  want;. 
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but  there  is  no  doubt  that  many  who  are  crying  out  for  technical 
education  do  not  seem  to  be  aware  how  far  their  wants  hare  been 
supplied,  and  that  the  technical  education  which  they  are  asking 
for  is  in  some  instances  being  given  and  the  classes  are  languishing 
for  want  of  students.  There  appears  to  be  a  difficulty  in  some 
cases  in  bringing  the  student  and  the  instructor  together.  There 
is  no  doubt  whatever  as  to  the  dearth  of  educated  men  capable  of 
taking  the  management  of  mines. 

There  is  anotJier  motion  to  be  brought  before  the  Legislative 
Assembly,  to  make  provision  for  the  creation  and  endowment  of 
twenty  scholarships,  of  the  value  of  £200  per  annum,  each  tenable 
for  three  years,  at  the  Sydney  Univei'sity.  This  proposition  if 
carried  will  I  am  sure  be  followed  by  satisfactory  results  to  the 
holders ;  it  will  still  further  utilize  existing  teaching  powers  at 
the  University,  and  I  trust  it  wiU  be  put  into  execution. 

As  another  instance  of  the  way  in  which  the  existing  agencies 
for  technical  education  are  not  fully  recognized,  I  may  mention 
that  very  few  appear  to  be  aware  that  we  have  in  our  midst  the 
nucleus  of  a  very  good  Technological  Museum,  at  present  obscurely 
and  indifferently  sheltered  in  the  old  Agricultuittl  Hall  in  the 
Domain.  The  collections  would  have  been  much  more  complete 
had  it  not  been  for  the  loss  of  all  the  first  collections  in  the 
Garden  Palace  fire  ;  but  in  spite  of  that,  the  managing  Committee 
have  already  quite  sufficient  material  to  fill  a  much  larger  build- 
ing than  the  present  temporary  and  unsuitable  one.  Many  things 
cannot  be  shown  ot  all,  and  the  others  are  so  overcrowded  it  is 
difficult  for  visitors  to  examine  them  properly,  and  moreover  they 
suffer  from  the  combined  attacks  of  the  sun,  wind,  and  rain,  for 
the  iron  shed  in  which  they  are  housed  is  by  no  means  weather- 
prool 

A  special  feature  in  the  Museum  is  the  series  of  educational 
appliances,  and  especially  of  cheap  and  simple  sets  of  physical, 
diemical,  and  other  apparatus,  geological  and  other  collections,  for' 
the  use  of  schools  and  teachers,  so  arranged  that  they  can  see  the 
kind  of  a{^)aratus  to  be  employed  and  its  cost. 


Digitized  by  VjOOQIC 


30  president's  address. 

1  do  not  refer  to  what  has  already  been  done  for  technical 
education  to  stay  the  hands  of  any  one,  because  a  vast  amount 
more  requires  to  be  done,  but  merely  to  draw  attention  to  the 
presence  of  existing  educational  agencies  in  this  direction. 

Professor  Huxley,  in  his  Anniversary  Address  to  the  Royal 
Society,  in  November  last,  speaking  of  the  Fellowship,  says : — . 
"  Since  this  Society  was  founded,  English-speaking  communities 
have  been  planted,  and  are  increasing  and  multiplying  in  all 
quarters  of  the  globe;  to  use  a  naturalist's  phrase,  their  geographical 
distribution  is  *  world-wide.'  Wherever  these  communities  have 
had  time  to  develop,  the  instinct  which  led  our  forefathers  to  come 
together  for  the  promotion  of  natural  knowledge  has  worked  in 
them  and  produced  most  notable  results.  The  quantity  and  quality 
of  the  scientific  work  now  being  done  in  the  United  States  moves 
us  all  to  hearty  admiration  ;  the  Dominion  of  Canada,  and  oiir 
Colonies  in  South  Africa,  New  Zealand,  and  Australia,  show  that 
they  do  not  mean  to  be  left  behind  in  the  race ;  and  the  scientific 
activity  of  our  countrymen  in  India  needs  no  comment. 

**  Whatever  may  be  the  practicability  of  political  federation  for 
more  or  fewer  of  the  rapidly  growing  English-speaking  peoples  of 
the  globe,  some  sort  of  scientific  federation  should  surely  be  possible, 

"  Nothing  is  baser  than  scientific  Chauvinism,  but  still,  blood  is 
thicker  than  water."  And  he  further  says — "  I  have  often  ventured 
to  dream  that  the  Royal  Society  might  associate  itself  in  some  special 
way  with  all  English-speaking  men  of  science  ;  that  it  might 
recognize  their  work  in  other  ways  than  by  the  rare  opportunities 
at  present  offered  by  election  to  our  Foreign  Fellowship,  while 
they  must  needs  be  deprived  of  a  large  part  of  its  privileges. 

"  How  far  this  aspiration  of  mine  may  be  reciprocated  by  our 
scientific  brethren  in  the  United  States  and  in  our  Colonies  I  do 
not  know ;  I  make  it  public  on  my  own  responsibility,  for  your 
and  their  consideration." 

Doubtless  all  agree  with  Prof  Huxley  that  it  is  desirable  to 
have  closer  bonds  of  union  between  the  Royal  Society  and  the 
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men  of  science  who  are  scattered  over  the  wide  areas  of  English- 
speaking  countries,  but  it  does  not  appear  to  be  very  easy  to 
suggest  a  method  for  bringing  this  about 

It  is  really  very  difficult  to  suggest  any  improvement  upon  the 
present  relationship  between  the  parent  Society  and  non-resident 
English-speaking  men  of  science  certainly  as  far  as  the  Colonies 
are  concerned,  for  any  one  wlio  really  does  good  work  in  the 
Colonies  is  seldom  overlooked,  but  his  merits  are  usually  duly 
acknowledged  by  election  to  the  Fellowship  of  the  Royal  Society. 

There  are  probably  many  earnest  workers  in  science  in  English- 
speaking  countries  who  would  like  to  be  connected  with  the  Hoyal 
Society,  and  who  are  well  fitted,  as  far  as  attainments  go,  to  be 
elected  to  its  Fellowship  ;  but  I  fear  that  many  difficulties  will  be 
met  with  in  trying  to  bring  about  any  change  in  the  present  system. 

One  amongst  others  is,  that  the  number  of  Fellows,  at  present 
limited  to  500,  would  have  to  be  very  largely  increased  ;  for  if  we 
assume  that  there  are  sixty  to  seventy  millions  of  the  English- 
speaking  race  resident  elsewhere  than  in  the  United  Kingdom,  and 
the  proportion  of  men  worthy  and  desirous  of  the  undoubtedly 
great  honor  of  its  Fellowship  be  anything  like  that  amongst  those 
resident 'in  the  United  Kingdom,  then  the  500  would  have  to  be 
made  at  least  1,0G0,  and  probably  much  more,  a  number  which 
would  swamp  the  old  Royal  Society. 

Personally  I  am  inclined  to  think,  as  a  beginning  (I,  however, 
make  the  suggestion  with  considerable  diffidence  and  with  all 
respect),  until  some  workable  scheme  has  been  evolved,  that  perhaps 
the  Royal  Society  might  be  able  to  grant  certain  privileges  to  the 
members  of  the  older  and  recognized  Colonial  and  American 
Societies.  The  members  of  the  branch  Societies — for  the  Colonial 
and  American  Societies  are  really  offshoots  of  the  original  Royal 
Society — when  visiting  the  old  country  might  be  given  increased 
privileges  for  attending  its  meetings,  be  allowed  access  to  its 
valuable  library,  &c.,  and  they  might  perhaps  be  granted  copies  of 
its  publications  at  reduced  price& 
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-  It  is  true  that  at  present  the  Koyal  Society's  rules  are  so  liberal 
that  a  visitor  need  seldom  be  debarred  from  attending  its  meetings, 
yet  increased  facilities  might  be  granted  to  a  certain  number  of 
properly  accredited  members  of  external  Societies. 

Another  way  in  which  the  Royal  Society  and  other  scientific 
Societies  at  home  could  render  us  material  help  is  by  giving  ns 
assistance  in  the  publication  of  our  papers.  Too  often  a  papor 
read  before  a  colonial  Society  is  practically  not  published  at  all 
outside  of  the  particular  Colony  in  which  it  is  read  and  printed. 

Although  the  publications  of  the  colonial  Societies  are  usually 
distributed  to  the  principal  Societies  and  Journals  outside  ol  the 
Colonies,  yet  but  few  people  see  them.  The  book  is  placed  on  the 
library  table  or  shelves,  and  is  perhaps  just  glanced  at  by  one  or 
two ;  whereas  if  abstracts  of  the  papers  which  it  contains,  or  even 
their  titles,  were  to  be  more  regularly  inserted  in  the  publications 
of  the  home  Societies,  more  use  would  be  made  of  the  work  done 
in  the  Colonies  and  America.  In  the  case  of  the  more  valuable 
papers,  it  might  be  desirable  to  have  the  whole  of  the  contributions 
published  in  the  Journal  of  some  home  Society ;  arrangements 
could  readily  be  made  so  that  the  paper  should  appear  simul- 
taneously at  home  and  in  the  Colony.  Any  such  recognition 
would,  I  am  sure,  do  a  great  deal  to  further  the  advancement  of 
science  in  the  Colonies. 

Now-a-days  few  have  the  time  to  unearth  books  in  a  large 
library ;  to  reach  the  person  for  whom  it  is  intended,  the  paper 
must  be  placed  in  his  hands,  or  otherwise  closely  brought  under 
his  notice. 

In  the  same  way  it  might  be  arranged  that  papers  written  in 
England,  America,  and  elsewhere,  upon  matters  interesting  in  the 
Colonies,  might  be  simultaneously  read  and  published  by  tiie 
Colonial  Societies. 

After  a  paper  has  been  published  (i.e.,  technically)  in  the 
Colonies,  although  very  few  have  seen  or  heard  it,  no  other  scien- 
tific Society  according  to  the  present  custom  can  pay  any  attention 
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to  it,  80  that  to  all  intents  and  purposes  the  matter  remains 
ttnpablished.  Hence,  as  I  have  already  said,  publication  in  the 
Colonies  is  too  often  practicallj  no  publication. 

The  effect  of  this  is  often  seen  in  popular  books  upon  the 
Colonies,  and  in  some  too  which  are  not  intended  to  be  popular, 
where  the  same  long  exploded  errors  are  carefully  reproduced  by 
generation  after  generation  of  writers. 

Whether  the  late  distinguished  President  of  the  Royal  Society 
is  able  or  not  to  carry  out  his  wishes,  we  cannot  but  be  grateful  to 
him  for  the  full  recognition  he  makes  of  our  efforts  to  follow  in 
the  footsteps,  although  in  but  a  feeble  way,  of  the  grand  old 
parent  Society. 

On  September  16,  1884,  the  following  letter  appeared  in  the 
Sydney  papers,  and  was  afterwards  reproduced  by  most  of  the 
other  Colonial  and  some  of  the  Home  papers  : — 
"The  British  Association. 
"  To  the  Editor. 

"  Sir, — During  the  past  fortnight  we  have  received  several  tele- 
grams from  London  respecting  the  late  meeting  of  the  British 
Association  at  Montreal,  and  in  some  of  them  references  are  made 
to  suggestions  that  a  future  meeting  should  be  held  in  Australia. 

'^  As  far  as  one  can  judge,  the  idea  seems  to  have  been  thrown 
out  when  Professor  Moseley,  F.RS.,  announced  Mr.  Caldwell's 
discovery  of  the  oviparous  nature  of  the  platypus  and  AustraHaH 
porcupine.*  The  news  seems  to  have  created  or  rather  i*e-awakened 
interest  in  the  pectdiarities  of  Australian  Natural  History,  and 
on  the  spur  of  the  moment  some  of  the  more  enthusiastic  members 
appear  to  have  proposed  that  a  subsequent  meeting  of  the  British 
Association  should  be  held  in  Australia. 

"The  Victorian  Premier,  with  commendable  promptitude,  at 
once  tel^raphed  the  necessary  invitation  for  the  Association  to 
visit  Melbourne  next  year ;  an  invitation  might  also  have  gone 
from  Sydney,  and  especially  under  the  circumstances.  "Without 
such  invitation  the  meeting  is  not  likely  to  take  place  here,  for  the 
*  Sent  from  Sydney  by  cable. 
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Assoctation  only  visits  towns  to  which  it  is  invited,  and  generally 
there  is  more  or  less  competition  amongst  the  principal  towns  to 
secure  the  acceptance  of  their  invitations,  and  to  bring  this  about 
the  competing  towns  offer  as  many  attractions  as  possible. 

*^  For  the  Montreal  Session  all  the  great  English  Steamship 
Companies  between  England  and  America,  and  the  Canadian  and 
United  States  Eailway  Companies  reduced  their  fares  to  members 
and  their  families ;  the  Government  Railways  were,  of  course, 
made  free  to  them,  and  the  Telegraph  Companies  also  granted 
free  use  of  their  lines  all  over  Canada  and  the  United  States. 
Numerous  free  excursions  were  arranged  to  places  of  interest, 
some  extending  over  a  i^riod  of  twelve  or  fourteen  days,  the 
members  and  their  families  merely  paying  for  their  meals  and 
sleeping-berths  at  quite  nominal  rates. 

"In  addition  to  the  reductions  made  by  the  Steamship  Com- 
panies, the  Canadian  Committee  voted  $14,000  for  the  purpose  of 
still  further  reducing  the  cost  of  members'  (and  of  their  relatives') 
passages  to  Canada.  The  Australian  Colonies  would  of  course 
gladly  help  in  the  same  way ;  but,  taking  the  much  greater 
expense  and  time  of  voyage  into  account,  the  amount  to  be  raised 
here  would  have  to  be  many  times  as  much. 

.  "  I  am  however  very  much  afraid  that,  although  Australia,  New 
Zealand,  and  the  Islands  offer  great  attractions  to  many  of  the 
members  (I  know  of  one  eminent  scientific  man  who  is  returning 
to  England  via  Australia  from  the  Montreal  meeting),  yet  but 
comparatively  few  could  afford  the  time  and  money  to  come  out 
here.  The  visit  to  Montreal  and  the  excursions  through  Canada 
and  the  United  States  could  all  be  managed  in  a  month  or  six 
weeks,  and  at  a  comparatively  small  expense — in  fact,  most  of  those 
who  went  to  Canada  made  the  trip  do  duty  for  the  annual  autumn 
holiday  or  visit  to  the  seaside;  but  out  of  the  2,000  to  3,000 
members  and  associates  (2,714  attended  the  Southpoi*t  meeting  in 
1883)  only  a  comparatively  small  number  could  arrange  to  visit 
Australia ;  the  round  voyage  could  scarcely  be  squeezed  into  the 
long  vocation  of  those  fortunate  enough  to  have  one,  and  the 
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necessary  travelling  expenses  would  considerably  exceed  the  whole 
year's  income  of  many — ^for  the  pursuit  of  science  is  not  a  lucrative 
one,  and  as  a  rule  its  followers  are  poor.  Hence,  taking  all  things 
into  account,  I  do  not  think  we  could  expect  more  than  fifty 
members,  if  so  many.  And  unless  some  400  to  500  attended 
(between  800  and  900  entered  their  names  for  the  Montreal 
session)  the  gathering  could  scarcely  be  considered  as  a  meeting  of 
the  British  Association.  Therefore,  instead  of  looking  for  a  near 
visit  from  the  Association,  I  would  suggest  that  we  should  rather 
be  preparing  the  way  for  issuing  an  invitation  later  on,  when  we 
have  made  suitable  provision  to  entertain  our  intended  Scientific 
guests ;  and  as  a  preliminary  step  I  would  venture  to  suggest,  as  a 
life  member  of  the  parent  Association,  that  we  might  try  to  bring 
about  a  federation  or  union  of  the  members  of  the  various  Scien- 
tific Societies  in  Australia,  Tasmania,  and  New  Zealand  into  an 
Australasian  Association  for  the  advancement  of  Science  on  the 
lines  of  the  British  Association,  with  a  view  to  hold  the  first 
general  meeting  in  Sydney  on  the  hundredth  anniversary  of  the 
Colony,  when  there  will  probably  be  an  International  Exhibition 
to  celebrate  that  event.  With  the  combined  attractions  we  might 
hope  to  gather  together  a  very  fair  number  of  scientific  visitors  to 
take  part  in  the  proceedings. 

"  I  mooted  this  question  during  the  last  Exhibition  in  Sydney 
in  1879,  but  matters  seemed  hardly  ripe  for  it;  but  now,  perhaps, 
with  the  greater  advancement  in  numbers  and  in  wealth  something 
might  come  of  it  in  1888. 

"  The  details  for  an  Association  suited  to  the  scattered  Austral- 
asian Colonies  necessarily  offer  some  difficulties,  but  they  can  all 
be  more  or  less  readily  overcome,  and  I  hope  to  be  able  shortly  to 
communicate  with  the  different  Societies  to  discuss  the  necessary 
arrangements. 

"After  the  first  meeting  the  gatherings  could  take  place  annually, 
or  every  two  or  three  years,  in  one  of  the  principal  towns  in 
Australasia,  as  agreed  upon  by  the  members. 
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"  I  am  sure  that  snch  an  Association — which  must  come  sooner 
or  later,  if  we  are  to  hold  our  own — would  not  only  do  a  great 
deal  for  the  advancement  of  science  in  tlie  Colonies,  but  would 
also  materially  favour  their  progress  in  many  other  ways. 

''  Trusting  that  this  letter  may  bring  about  an  expression  of 

opinion  upon  the  matter, — 

"  I  am,  <kc., 

"A.  UVERSIDGE. 

"The  University,  September  16,  1884." 

I  am  still  of  opinion  that  arrangements  should  be  made  for 
holding  such  a  meeting  in  1888,  and  for  founding  the  proposed 
Australasian  Association  for  the  Advancement  of  Science,  and  I 
shall  be  glad  if  those  who  are  in  favour  of  it  will  kindly  send  me 
their  names  as  intending  members,  so  that  the  necessary  prelimi- 
nary steps  can  be  taken. 

The  regulations  for  the  Australasian  Association  might  be  drawn 
up  on  the  same  general  lines  as  are  followed  by  the  parent 
Association,  but  with  certain  modifications  to  suit  our  local  cir- 
cumstances ;  they  might  be  somewhat  as  follows  : — 

There  should  be  a  General  Committee  or  Council,  having 
the  supreme  control,  to  be  composed  of  del^ates  from 
the  different  Colonies  or  Colonial  Scientific  Societies,  who 
could  be  elected  or  appointed  according  to  some  scheme 
to  be  decided  upon.     The  number  of  delegates  from  each 
Society  or  Colony  should  be  proportionate  to  the  number 
of  members  subscribing  or   otherwise    taking   part   in 
the   proceedings;    each    Society   might   be   allowed  to 
nominate  a  delegate  for  each  one  hundred  members. 
A  local  Committee  would  be  required  in  the  place  of  meet* 
ing,  to  make  arrangements  for  the  reception  and  enter* 
tainment  of  the  visitors,  and  to  make  preparations  for  the 
business  of  the  General  Meetings. 
Sectional  Committees  would  also  require  to  be  appointed  for 
the  following  subjects : — 
Section    A. — Astronomy,     Mathematics,     Physics     and 
Mechanics. 
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Section  B. — Chemistry  and  Mineralogy. 

Section  C. — Geology  and  Paleeontology. 

Section  D. — Biology. 

Section  E. — ^Geography. 

Section  F. — Economic  Science  and  Statistics. 

Section  G. — Anthropology. 

Section  H. — ^Medical  and  Sanitary  Science. 

Section  I. — Literature  and  the  Fine  Arts. 

Section  J. — Social  Science. 

The  rights  and  privileges  of  membership  should  be  in  the 
main  similar  to  thos^  afforded  by  the  British  Association, 
subject  to  revision  and  alteration  after  the  first  meeting 
of  the  proposed  Australasian  Association  for  the  Advance- 
ment of  Science. 

Should  the  proposal  meet  with  approval,  it  will  be  necessary  to 
take  immediate  steps  in  order  that  all  arrangements  may  be  ready 
for  1888. 

If  the  Genei*al  Committee  were  appointed  on  the  basis  suggested, 
viz.,  one  delegate  to  each  100  members  or  less,  the  total  number  of 
such  representatives  would  be  about  twenty-five  to  thirty,  since 
there  are  some  twenty  recognized  Scientific  Societies  in  the 
Australasian  Colonies,  and  the  number  of  members  between  2,500 
and  3,000. 

From  the  above  numbers  it  does  not  appear  unreasonable  to 
expect  a  sufficient  number  of  papers  to  make  the  meeting  a  success. 

In  addition  to  the  papers,  excursions  would  of  course  be  organized 
to  various  places  of  interest,  such  as  the  Jenolan,  Wambeyan,  and 
other  Caves,  the  Blue  Mountains,  and  similar  places  of  interest  to 


Ptobably  the  best  and  most  suitable  place  for  the  general  and 
other  meetings  would  be  the  University,  as  it  is  the  only  building 
in  Sydney  which  possesses  a  sufficiently  large  hall  and  the  requisite 
rooms  for  the  sectional  meetings. 
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The  objects  of  the  British  Association  are  as  set  forth  as  follows, 
and  the  proposed  Australasian  Association  would  probably  do  well 
to  try  and  follow  the  same  lines: — "The  Association  contemplates 
no  interference  with  the  ground  occupied  by  other  institutions. 
Its  objects  are — to  give  a  stronger  impulse  and  a  more  systematic 
direction  to  scientific  inquiiy — to  promote  the  intercourse  of  those 
who  cultivate  science  in  different  parts  of  the  British  Empire,  with 
one  another  and  with  foreign  philosophers — to  obtain  a  more 
general  attention  to  the  objects  of  science,  and  a  removal  of  any 
disadvantages  of  a  public  kind  which  impedes  its  progress." 

Amongst  its  rules  which  might  also  be  adopted  are  these — I 
have  modified  them  to  suit  our  circumstances  : — 

All  persons  who  have  attended  the  first  meeting  shall  be  entitled 
to  become  members  of  the  Association  upon  agreeing  to  conform 
to  its  rules. 

The  Officers,  Members  of  Council,  Fellows,  and  Members  of 
Literary  and  Philosophical  Societies,  publishing  Transactions  or 
Journals  in  the  British  Empire,  shall  be  entitled  in  like  manner 
io  become  members  of  the  Association.  Persons  not  belonging 
to  such  Institutions  shall  be  elected  by  the  General  Committee 
or  Council  to  become  life  members  of  the  Association,  annual 
subscribers,  or  associates  for  the  year,  subject  to  the  approval  of 
a  general  meeting. 

All  members  who  have  paid  their  subscriptions  shall  be  entitled 
to  receive  the  publication  of  the  Association  gratis. 

The  Association  shall  meet  for  one  week  or  longer.  The  place 
of  meeting  shall  be  appointed  by  the  General  Committee  two  years 
in  advance. 

The  first  meeting  of  the  British  Association  was  held  in  1831, 
and  it  was  attended  by  353  members,  since  that  date  the  numbers 
have  increased  very  largely,  and  close  upon  3,000  members  and 
associates  have  been  present  at  the  later  meetings,  and  even  at 
the  Montreal  meeting  the  number  was  1,777  ;  of  which  235  were 
old  life  members,  20  new  life  members,  317  old  annual  members, 
219  new  annual  members,  826  associates  (i,  e,  members  for  the- 
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particular  meeting  only),  74  ladies,  and  26  foreign  members  ;  and 
60  members  of  the  American  Association  who  were  admitted  as 
honorary  members  for  the  meeting.  The  returns  for  the  Steamship 
Companies  show,  as  far  as  they  go,  that  they  carried  across  some 
747  members.  The  Montreal  meeting  under  the  presidency  of 
Right  Hon.  Lord  Eayleigh,  was  a  gi-eat  success,  in  spite  of  the 
distance  from  its  head-quartei-s  at  which  it  was  held. 

The  Montreal  meeting  is  of  rather  more  interest  to  residents  in 
Australia  than  usual,  since  at  it  was  made  the  announcement  by 
cable  of  the  successful  results  of  Mr.  Caldwell's  investigation  into 
the  oviparous  nature  of  the  echidna  and  platypus. 

The  Parliament  of  the  Dominion  of  Canada  voted  $25,000 
towai-ds  the  expenses  of  the  meeting.  Fifty  officers  of  the  Atso- 
ciation  had  the  cost  of  their  return  passages  defrayed  out  of  this 
sum ;  old  members  received  vouchers  defraying  about  one-third 
the  cost  of  return  ticket,  and  in  addition,  certain  of  the  Steam 
Companies  reduced  their  fares  to  members  of  the  Association,  and 
to  three  of  their  near  relations  who  accompanied  them.  The  City 
Council  of  Montreal  supplemented  the  Government  grants  by 
$5,000,  and  the  citizens  subscribed  another  $10,000. 

Local  Committees,  and  an  influential  Citizens'  Committee,  under 
the  Presidency  of  the  Mayor  of  Montreal,  were  appointed  to  make 
general  arrangements  for  the  meeting,  and  for  the  reception, 
lodgings  and  entertainment  of  the  members.  The  head-quarters 
of  the  Association  were  at  the  beautifully  situated  M*Gill  College. 
The  Presbyterian,  Wesleyan,  and  Congregation  Colleges  were 
also  placed  at  the  disposal  of  the  Association  for  meetings  of  the 
Sections,  «fec. 

All  the  most  prominent  and  distinguished  residents,  not  only  in 
Montreal,  but  in  Canada  generally,  seemed  to  have  vied  with  one 
another  in  extending  their  hospitality  to  their  visitors,  and  in 
endeavours  to  make  their  stay  a  pleasant  one ;  visits  and  excursions 
were  planned  for  all,  some  of  great  length,  and  welcomes  were 
extended  from  every  quarter,  extending  from  the  Governor-General 
downwai'ds.     About  140  residents  in  Montreal  alone  each  received 
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from  two  to  six  guests  in  their  houses,  and,  from  the  account  of 
the  Montreal  meeting  given  by  General  Sir  J.  Henry  Lefroyi 
ELC.M.G.,  C.B.,  F.RS,  to  the  Colonial  Institute,  the  gathering 
must  have  been  very  interesting  and  most  enjoyable.  Any  one 
wishing  for  further  pai'ticulars  should  consult  his  paper,  to  which 
I  am  indebted  for  some  of  the  above  references  to  the  Montareal 
meeting. 

Although  so  many  old  members  of  the  British  Association 
visited  Canada,  including  neariy  all  its  most  distinguished  members, 
we  cannot,  I  think,  as  I  said  in  my  letter,  reasonably  expect  the 
British  Association  to  visit  Australia  for  some  years  to  come,  but 
I  think  that  if  we  arrange  for  a  gathering  of  all  the  most  pro- 
minent scientific  men  and  well-wishers  of  science  in  Australia,  and 
invite  the  members  of  the  British  and  American  Associations  to 
visit  us,  we  may  probably  have  a  fair  number  of  visitors. 

There  is  no  doubt  that  a  meeting  of  the  kind  held  during  the 
centennial  year  would  confer  great  benefit  upon  the  Colonies  and 
convey  much  instruction  to  our  visitors.  It  would  afford  a 
unique  opportunity  for  the  exchange  of  ideas  and  information; 
and  it  would  not  only  have  an  immediate  beneficial  effect,  but 
would  permanently  raise  the  high-water-mark  of  thought  in  all 
the  Colonies,  and  especially  in  connection  with  scientific  matter& 
It  would  tend  to  stimulate  all  classes,  and  disseminate  a  taste 
for  most  branches  of  knowledge. 

The  British  Association  meeting  at  Montreal  seems  to  be  re- 
garded on  all  hands  as  having  been  a  success  from  every  point  of 
view — from  the  special  scientific  one  of  the  Association  itself  and 
from  the  picnic  point  of  view  of  those  who  merely  went  for 
pleasure. 

At  the  Sydney  meeting  in  1888  the  opportunity  should  be 
taken  to  take  stock,  as  it  might  be  termed,  of  all  scientific  matters 
more  particularly  connected  with  Australasia. 

It  would  be  a  splendid  opportunity  to  correlate  and  correct 
all  the  scattered  and  fragmentary  geological  maps  and  memoirs 
relating  to  the  various  Colonies,  and  to  adopt  a  uniform  system  of 
nomenclature,  colouring,  &c,,  for  all  AustralaBian  geological  nmps. 


Digitized  by  VjOOQIC 


president's  address.  41 

It  would  be  beneficial  if  botanists  were  to  prepare  and  revise 
the  census  of  plants  for  each  Colony,  especially  to  show  their  dis- 
tribution ;  and  similar  questions  could  be  discussed  by  the  zoolo- 
gists for  land  and  marine  organisms. 

If  the  proposed  Australian  Association  for  the  Advancement  of 
Science  should  really  become  an  accom])lished  fact,  as  I  hope  it 
will — for  progress  in  material  affairs  cannot  well  be  expected,  and  cer- 
tainly will  not  be  made  unless  a  corresponding  advancement  be  first 
made  in  science — we  should  not  necessarily  be  compelled  to  hold 
yearly  meetings  at  first.  The  head-quarters,  however,  of  the 
Association  could  not  conveniently  be  shifted  every  year;  but, 
so  that  each  Colony  should  have  an  equal  share  in  its  affairs,  the 
offices  might  be  moved  at  stated  intervals  from  capital  to  capital. 

I  must  crave  your  indulgence  for  the  length  of  my  remarks. 
The  matter  has  grown  under  my  hands,  and  I  find  myself,  unfortu- 
nately, without  the  time  to  give  it  that  somewhat  ruthless  pruning 
which  I  feel  it  needs. 

With  this  my  duties  as  President  cease ;  and  it  now  only  remains 
for  me  to  express  the  pleasure  I  have  had  in  endeavouring  to  fill 
the  office  to  the  best  of  my  ability,  and  to  hope  that  the  Society 
may  have  a  long  and  flourishing  career.  It  has,  I  think,  safely 
got  over  most  of  the  troubles  incidental  to  such  Societies  in  new 
countries.  We  now  have  a  large  roll  of  members,  the  largest  of 
any  single  Society  in  any  of  the  Colonies ;  we  have  the  nucleus  of 
a  good  special  library,  and  a  fairly  comfortable  and  commodious 
house  and  hall  for  our  meetings ;  whereas  a  few  years  back  the 
whole  of  our  chattels  and  effects  were  carried  backwards  and  for- 
wards by  the  Assistant  Secretary  in  a  carpet-bag ;  so  that  it  now 
only  remains  for  us  to  make  a  reputation  for  the  Society  by  the 
character  and  amount  of  the  work  which  is  done  under  its  auspicea 
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Description  of  an  unrecorded  Ardisia  of  New 
Guinea. 

By  Baron  Ferd.  Von  Mueller,  KC.M.G.,  M.D.,  Ph.D.,  F.R.S., 

F.L.S.,  &c. 


[Read  b^ore  the  Royal  Society  o/N.S.  IT.,  2  June,  1886.'] 


Ardisia  porantherea,  F.  v.  M.  <fe  C.  Moore. 
Glabrous ;  leaves  large,  chartaceous,  lanceolar,  somewhat  acumi- 
nated, narrowed  into  a  short  petiole,  shining  on  both  sides,  hardly 
paler  beneath,  entire  at  the  margin,  copioudy  pervaded  by  trans- 
parent short  lineoles  and  dots ;  umbels  crowded  into  short  terminal 
panicles  ;  pedicels  about  as  long  as  the  umbel  stalks  or  longer ; 
flowers  pentamerous  ;  segments  of  the  calyx  elliptical,  membranous 
at  the  margin  ;  corolla  pale-bluish  or  almost  lilac-coloured,  nearly 
twice  as  long  as  the  calyx,  its  lobes  about  three  times  longer 
than  the  pale  tube,  broad-oval ;  filaments  hardly  half  as  lonf^ 
as  the  anUiers;  the  latter  yellow,  from  a  somewhat  bilobed 
base  broad-linear,  gradually  attenuated  upwards,  opening  in- 
trosely  by  two  terminal  confluent  pores,  considerably  shorter 
than  the  corolla ;  style  hardly  surpassmg  the  stamens,  setaceous, 
as  well  as  the  ovary  glabrous. 

New  Guinea. — Cultivated  in  the  Botanic  Gardens  of  Sydney 
by  Chas.  Moore,  Esq.,  F.L.S.  A  large  elegant  plant,  of  seem- 
ingly climbing  habit ;  leaves  dark  green,  to  7  inches  long  and 
to  2J  inches  broad,  thinly  penninerved,  finely  net-veined. 
Panicles  much  shorter  than  the  leaves,  the  general  peduncles 
bearing  umbel-stalks  already  from  near  the  base.  Pedicels 
mostly  twice  as  long  as  the  flowers.  Bracts  conspicuous, 
cymbous-lanceolar,  at  first  outside  soft-hairy,  soon  deciduous. 
S^ments  of  the  calyx  about  \  inch  long,  densely  lineolar  and 
punctular-spotted  except  towards  the  hyaline  margin.  Corolla 
tender-membranous,  its  resinous  lineoles  and  dots  dark  brownish, 
its  lobes  quite  blunt.  Anthers  about  \  inch  lung.  Stigma 
not  broader  than  the  summit  of  the  style;  fruio  as  yet  not 
obtained.  In  its  af^ity  this  new  species  approaches  to  A. 
porosa  from  Malacca  and  the  Sunda-Lslands,  forming  with  that 
plant  and  with  A  paludosa  from  Madagascar  the  section  Mono- 
porus,  which  might  perhaps  be  restored  to  generic  right,  unless 
carpologic  characteristics,  against  expectation,  should  be  found  to 
interfere  with  this  segregation.  A  porosa  difiers  already  in  less 
resinous-glandular  leaves  and  in  racemously  arranged  flowers  of 
smaUer  size  from  the  new  Papuan  congener. 
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A  Comparison  of  the  Dialects  of  East  and  West 
Pol)mesian,  Malay,  Malagasy,  and  Australian, 

By  the  Rev.  George  Pratt. 


IBead  before  the  Royod  Society  cfN.  S,W.,  g  June,  1886,] 


Some  of  these  dialects  were  collected  from  missionaries  and  some 
from  books.  The  orthography  is  sometimes  peculiar  and  arbi- 
trary, i.e,: — 

In  Lifu  j  stands  for  th, 

c  for  ch,  as  in  church, 

q  for  wh, 

X  for  ch,  as  in  loch, 

^  is  much  like  i  in  vm  (French), 

o  as  eu  in  fnaneiettr, 

k  is  hard  g. 
The  natives  call  a  fowl  either  kutu  or  gutu. 

Malagasy  sounds  o  as  il  There  are  thirty-four  Eastern  Polynesian 
roots  among  this  list  of  Malagasy  words ;  and  there  are  sixty-six 
East  Polynesian  roots  among  the  Malay  words.  These  words  were 
selected  from  the  various  dialects  of  Malay  given  by  "Wallace,  and 
from  the  Malay  dictionary.  Kanala  (New  Caledonia)  abounds  in 
double  consonants — ng,  mb,  kh,  kw.  It  has  three  consonants 
coming  together — ndra,  but  the  nd  is  rather  a  nasal  d  than  two 
letters. 

'  The  Australian  dialects  (except  Kamilaroi)  are  written  after 
Captain  Cook's  plan,  namely,  giving  the  sounds  in  English  letters, 
as  beerai  for  birai. 

It  will  be  observed  that  the  East  Polynesian  dialects  are  sub- 
stantially branches  of  one  language ;  whereas  the  Western  Poly- 
nesian dialects  entirely  differ,  and  have  very  little  in  common  even 
among  themselves.  I  found  over  100  Eastern  Polynesian  words 
in  the  Duke  of  York  Dictionary ;  I  account  for  the  presence  of 
these  words  to  be  owing  to  driftaways  effecting  a  settlement  among 
these  people.  Such,  we  know,  happened  in  two  instances.  A  large 
party  of  Tongans  and  Samoans  reached  Efate  (New  Hebrides)  and 
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settled  there  by  force ;  and  a  party  of  Wallace  Islanders  took  pos- 
session of  one  end  of  the  island  of  lai,  in  the  Loyalty  Group,  and 
these  have  preserved  their  language  almost  pure.  Australian  words 
differ  entirely  from  both  East  and  West  Polynesian. 

BeUy 

prut 

man&va 

kopu 

kopu 

ngete 

opu 

kkopu 

opu 

kete 

kibo 

birotona 

boga 

baU 

hni 

neakon 

netgan 


mabal 


Enfflish 

Ashes 

Back 

Bad 

lavu 

bal&kang 

leak 

•Samoan 

lefulefu 

tua 

leanga 

i^rotoDKan 

reu  ai 

tua 

kino 

Maori 

pungarehu 

tuara 

kino 

Tongan 

efu 

tua 

kovi 

Tahitian 

rehu 

tua 

ino 

Hawaii 

lehu 

kua 

ino 

Marquesas 

tua 

pe 

Fijian 

dravu 

daku 

tha 

Malagasy 

lavenona 

lamosina 

buakaka 

Nikunau 

bareka 

akuna 

Motu 

rahurahu 

dolu 

dika 

Duke  York 

kaba 

mam 

aka 

Lifu 

*hnatisije 

hutro 

ngazo 

lai 

dm 

joan 

kong 

Kanala 

duri 

sa 

Aneityum 

nohpa 

incehin 

has 

Tasmania 

tontaiyenu 

me  inghana 

noweiack 

S.  Australia 

dalba 

dardage 

warra 

KamilaroL 

kerran 

guria 

kagU 

Dippil 

Victoria 

nOlam 

*bu  is  a  nasal  sniff ;  j  is  dh. 
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Discussion. 

The  following  notes  have  been  famished  by  Mr.  J.  F.  Mann  : — 
I  have  no  means  of  my  own  of  comparing  this  list  of  words  with 
the  language  used  by  the  aboriginals  of  New  South  Wales ;  copious 
vocabularies  which  I  made  years  ago  have  long  since  been  lost ; 
I  am  from  other  sources,  however,  enabled  to  supply  a  consider- 
able list  of  words  used  by  natives  of  at  least  four  of  the  tribes  of 
South  Australia,  It  will  be  observed  that  in  no  instance  do  the 
words  given  by  the  Rev.  Mr.  Pratt  under  the  heading  of  "  S. 
Australia ''  agree  with  the  accompanying  list  This  may  be 
accounted  for  by  the  following  reason  :  A  custom  prevails  among 
the  aboriginals  of  naming  a  child  after  the  first  living  object  seen 
by  the  mother  or  nearest  relative  at  or  immediately  after  its  birth  ; 
thus,  a  bird,  butterfly,  reptile,  <fec.,  &c.,  each  affoi^i  a  name  for  the 
youngster,  and  this  name  holds  good  until  the  child,  if  a  male, 
becomes  a  young  man,  when  he  has  to  submit  to  many  very  painful 
operations  and  extraordinary  ceremonies  in  order  to  enable  him 
to  take  his  place  among  the  warriors.  At  that  time  he  receives 
another  name,  also  derived  from  some  animal  or  vegetable,  or 
in  reference  to  some  incident  worth  recording.  Should  this  man 
die,  such  is  the  objection  to  repeat  the  name  that  another  word 
has  to  be  coined  to  represent  it.  Jealousy  between  tribes  often 
prevents  the  mutual  use  of  a  word  ;  so  that  in  forming  vocabularies 
each  tribe  has  to  be  closely  questioned  as  to  the  proper  word,  and 
even  then  much  discretion  must  be  observed,  as  the  natives  do  not 
like  to  be  cross-questioned  ;  so  unless  you  are  thoroughly  in  their 
confidence  you  are  likely  to  be  misled. 

The  pronunciation  has  to  be  closely  noted  ;  thus,  one  reverend 
missionary  records  that  he  had  resided  a  length  of  time  with  a 
tribe  before  he  discovered  that  the  words  sin  and  thin  had  been 
confused,  consequently  these  poor  blacks  thought  that  a  thin 
person  had  no  chance  of  going  to  heaven,  and  took  great  trouble 
to  cram  and  fatten  up  all  whom  they  thought  worthy  of 
salvation. 

My  authority  for  the  accompanying  list  are  the  Rev.  G.  Taplin, 
Rev.  Mr.  Teichelman,  Mr.  Moorehouse,  Rev.  Mr.  Schurman  (South 
Australia) ;  Mr.  J.  Gason,  Cooper's  Creek,  Dieyerie  Tribe  ;  Mr.  J. 
W.  O.  Bennett,  Northern  Territory. 

List  of  some  words  used  by  the  natives  of  South  Austmlia  : — 
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Preliminary  notes  on  some  new  Poisonous  Plants 
discovered  on  the  Johnstone  River,  North 
Queensland. 

By  T.  L.  Bancroft,  M.B.,  Edin.,  F.L.S. 

(Communicated  by  Prop.  T.  P.  Anderson  Stuart,  M.D.) 


[Read  be/ore  the  Boycd  Society  o/N.S,  IT.,  2  June,  1886.] 


Among  many  barks,  leaves,  and  fruits  collected  on  the  Johnstone 
River  during  1885,  with  a  view  to  ascertain  if  they  possessed  any 
physiological  activity,  was  the  bark  of  a  small  tree  called  Dapli- 
nandra  repandulay  F.  v.  M.,  of  the  order  Monimiacece,  which 
possesses  a  somewhat  bitter  taste. 

This  bitter  property  exists  in  all  parts  of  the  plant. 

Extract  of  the  bark  was  prepared  in  August,  1885,  and  experi- 
ments instituted  the  following  October. 

A  grain  or  more  of  alcoholic  extract  suspended  in  a  few  minims 
of  water  injected  under  the  skin  of  guinea-pigs  asphyxiates  them 
rapidly,  but  with  smaller  doses  they  sometimes  recover. 

As  a  rule  if  animals  live  for  half  an  hour  they  ultimately 
recover. 

The  following  symptoms  may  be  observed  when  a  grain  of  the 
alcoholic  extract  suspended  in  ^ve  minims  of  water  is  injected 
under  the  skin  of  a  guinea-pig,  death  taking  place  within  half  an 
hour : — 

The  animal  becomes  at  first  very  restless  and  eats  with  avidity, 
but  this  continues  only  a  few  minutes,  and  is  probably  due  to 
the  irritation  of  the  injection.  As  soon,  however,  as  the  animal 
quietens  down,  convulsive  twitches  of  the  extremities,  and  after- 
wards of  the  whole  body,  occur  every  second  or  two,  but  they  are 
not  pf  a  violent  kind,  and  continue  until  death.  The  eyelids 
blink  in  a  curious  way  occasionally,  respiration  is  increased,  and 
the  front  legs  are  no  longer  able  to  support  the  body  ;  the  animal 
in  consequence  rests  upon  its  chest.  This  condition  is  very 
characteristic,  and  is  an  almost  certain  sign  that  the  doie  has  been 
a  fatal  one. 

The  animal  up  to  this  time  could  exercise  voluntary  movements. 
The  hind  legs  next  become  weak,  and  if  the  animal  be  now  placed 
upon  its  back,  it  is  no  longer  able  to  right  itself,  although  there  yet 
remains  power  of  movement  in  all  the  limbs;  it  is  perfectly 
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sensible  to  pain.  Soon,  however,  complete  paralysis  of  the  whole 
muscular  system  takes  place,  the  animid  dying  asphyxiated. 
Violent  contractions  of  the  facial  muscles  are  the  last  apparent 
sign  of  life ;  but  the  heart  in  some  cases  beats  on  slowly  for  a 
few  minutes  ;  rigor  mortis  rapidly  ensues. 

I  conclude,  from  experiments  made  upon  cats,  guinea-pigs, 
frogs,  and  grasshoppers, — 

1.  That  this  poibon  paralyses  the  motor  nervous  system. 

2.  That  it  does  not  aflfect  sensory  nerves, 

3.  That  it  is  not  a  muscle  poison. 

The  same  poisonous  property  exists  in  Daphnaiidra  viicra7Uha, 
Benth.,  and  in  a  new  species  called  "  aromatica,"  discovered  on  the 
Johnstone,  and  so  named  by  my  friend  Mr.  F.  M.  Bailey  on 
account  of  its  aromatic  taste  and  smell  resembling  Sarsaparilla. 


B. — Archidendrcm  Vaillantii,  F.  v.  M.,  a  leguminous  ti*ee, 
attracted  attention  by  its  conspicuous  pods,  containing  beans  of  a 
black  colour  and  nauseous  hot  taste.  The  bark  is  also  hot  and 
acrid. 

Alcoholic  extract  of  the  dried  bean  was  made,  five  grains  of 
which,  suspended  in  a  few  minims  of  water,  were  injected  under 
the  skin  of  a  kitten,  which  died  asphyxiated  in  a  few  hours. 

The  bark  was  found  to  be  more  poisonous  than  the  bean  or 
leaves. 

Guinea-pigs  poisoned  with  this  substance  have  painful  convulsive 
movements  of  the  whole  muscular  system,  increasing  in  frequency 
and  force  as  the  poison  gets  absorbed.  Hie  hind  legs  become 
paralysed,  and  the  animals  lie  in  a  helpless  state  for  many  hours 
before  they  die,  and  utter  feeble  cries  when  moved  about.  After 
death  the  muscles  contract  when  cut  across,  or  when  stimulated 
through  their  nerves  up  to  their  exit  from  the  choi-d. 

Neither  the  motor  nor  the  sensory  nerves  seem  to  be  afi^dcted. 

This  substance  kills  by  paralysing  the  reflex  function  of  the 
spinal  chord. 


C. — Pongamia  glabra,  Vent,  a  tree  of  the  order  LeguminoacBf 
contains  in  all  parts  of  the  plant  a  principle  of  considerable  activity 
as  an  emetic. 

Frogs  poisoned  with  extract  of  the  bark  vomit  for  several  hours, 
after  which  they  become  torpid,  and  generally  die  within  forty 
hours. 


D. — Zanthoocylum  venfificurnj  Bail.,  a  small  tree  of  the  order 
Eutacecp,  being  a  new  species  discovered  in  August,  1885.  The 
bark  possesses  a  peculiar  tingling  hot  taste  like  aconite.  The 
plant  was  specifically  named  "  veneficum,"  in  consequence  of  its 
poisonous  property,  by  Mr.  Bailey. 
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Two  other  species  of  Zanthoxt/luin,  viz.,  Z,  torvum,  F.  v.  M., 
and  Z,  bracht/acarUhum,  F.  v.  M.,  and  probably  others  of  the  same 
genus  are  likewise  poisonous. 

Numerous  experiments  were  made  with  extract  of  the  bark  of 
this  tree  upon  dogs,  cats,  rats,  frogs,  and  grasshoppers. 

It  acts  upon  the  spinal  chord,  increasing  the  reflex  excitability, 
and  finally  paralysing  the  chord. 

It  poisons  grasshoppers,  while  strychnine  has  no  action  upon 
them. 

It  tetanises  frogs,  even  when  applied  to  the  skin. 

In  its  physiological  action  it  resembles  strychnine. 

The  following  may  be  taken  as  a  typical  example  of  the  effect  of 
this  substance  upon  warm-blooded  animals  : — 

Four  grains  of  the  alcoholic  extract  (suspended  in  five  minims  of 
water  and  five  of  spirit  were  injected  under  the  skin  of  a  large  cat 
Immediately  afterwards  the  cat  was  uneasy,  would  lie  down,  then 
raise  itself,  walk  a  little,  and  lie  down  again.  In  eighteen 
minutes  a  tremor  of  the  ears  and  head  was  noticed,  the  pupils 
were  dilated,  locomotion  was  affected ;  the  animal  could  only  walk 
a  yard  or  so  in  a  stiff,  awkward  way.  In  twenty  minutes  the 
tremors  were  fi-equent,  and  power  to  walk  almost  gone.  In  thirty 
minutes  there  were  convulsive  contractions  of  the  fore  limbs  and 
muscles  of  chest ;  a  strong  light  would  not  alter  the  iris.  In 
thirty-three  minutes  the  lips  were  livid,  and  tetanic  convulsions 
commenced ;  during  one  of  these  attacks  the  I'espiration  is  very 
laboured,  inspiration  stertorous,  the  head  hangs  down,  and  the  cat 
jerks  itself  backwards ;  directly  after  the  spasm  goes  off  the  cat 
lies  down  exhausted.  In  forty-five  minutes  there  was  a  tetanic 
spasm  every  minute,  and  the  animal  was  expected  to  die  every 
convulsion.  In  fifty-five  minutes  tetanic  spasms  last  about  a 
quarter  of  a  minute ;  inspiration  extremely  laboui-ed  and  prolonged, 
with  wheezing ;  at  times  no  air  can  be  inspired,  and  the  chest 
becomes  collapsed.  In  sixty  minutes  the  cat  jumped  and  fought 
for  breath  in  a  frightful  way,  and  died  ;  the  heart  could  be  felt  to 
beat  regularly  for  two  minutes  afterwards.  Four  hours  after 
death  there  was  rigor  mortis,  the  right  side  of  the  heart  was  empty, 
and  the  left  ventricle  firmly  contracted  ;  the  intestine  was  bloodless 
and  contracted. 

With  larger  doses  than  ^ve  grains  tetanic  spasms  come  on 
rapidly,  and  the  animals  die  in  a  few  minute& 

Large  dogs  recover  sometimes  after  five  grains  have  been  injected 
under  their  skin. 
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Metallic  Meteorite,  ^eensland. 

By  A.  LiVERSiDGE,  F.R.S.,  Professor  of  Chemistry  in  the 
University  of  Sydney. 


[Read  be/ore  the  Royal  Society  qfN.S,  JK.,  ^  June,  18S6.] 

Pbeliminart  Notice, 

This  meteorite  was  found  at  Thunda,  Windorah,  £n  the 
Diamantina  district,  Queensland,  and  was  kindly  lent  to  me  for 
examination  by  Mr,  C.  S.  Wilkinson,  F.G.S.,  Government 
Geological  Surveyor  of  New  South  Wales, 

Mr.  Wilkinson  was  infoimed  that  this  specimen  was  broken  off 
a  larger  mass  weighing  a  hundred  weight  or  more,  and  it  certainly 
lias  every  appearance  of  having  been  recently  detached.  The 
large  piece  is  said  to  be  buried  about  4  inches  in  the  ground,  and 
the  natives  had  covered  it  with  stones,  so  that  they  evidently 
regarded  it  as  something  of  importance  or  value.  The  weight  of 
the  fragment  was  258*7  grammes,  and  its  specific  gravity  was 
found  to  be  7*77  at  16"*  C,  being  the  mean  of  two  determinations 
made  on  separate  pieces,  viz.,  7*75  and  7*79.  In  form  it  is  very 
irregular,  the  internal  crystallised  structure  is  well  shown  by  the 
fractured  surface,  the  plates  standing  out  in  bold  relief  and 
meeting  one  another  at  fairly  regular  angles  which  are  apparently 
those  of  the  octohedron.  In  the  hollow  on  one  side  a  distinct 
pitted  structure  is  seen  showing  that  this  apparently  formed 
one  of  the  external  surfaces  of  the  meteorite,  although  the  usual 
well  marked  skin  of  fused  magnetic  oxide  is  not  present. 

Up  to  the  present  I  have  not  had  time  to  make  more  than  a 
preliminary  qualitative  examination,  but  this  shows  clearly  that 
this  8|)ecimen  has  the  usual  composition  of  the  metallic  group  of 
meteorites.  It  consists  mainly  of  iron,  with  nickel,  and  a  trace  of 
cobalt,  both  sulphur  and  phosphorus  are  present,  and  apparently  a 
trace  of  carbon,  and  I  think  it  will  be  found  not  to  differ  materially 
from  the  New  South  Wales  meteorite  found  at  Bingei-a,  {See 
Joum.,  Roy.  Soc.,  N.S.W.,  1882,  p.  35.) 
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Further  Additions  to  the  Census  of  the  Genera  of 
Plants  hitherto  known  as  indigenous  to  Australia. 

By  Baron  Ferd.  von  Mueller,  KC.M.G.,  M.D.,  PLD.,  F.R.S. 


iRead  before  the  Royal  Society  o/N.S.  W.,  7  July,  1886,'] 


Pycnarrhcna,  Miers  in  Ann,  and  Mogaz,  of  nat.  hist.  set.  sen 

VII,  37  (1851) ;  after  Pachygone. 
Melicytus,  R  &  G.  Forster  char.  gen.  123,  t  62  (1776);  after 

Hymenanthera. 
Ternstroemiaceae,  Mirbel  in  Bull  de  la  Soc.  philom.  381  (1813); 

after  Guttiferae. 
Sarauia,  Willdenow  in  Schrif  t.  naturf.  Freunde  au  Berlin  III,  406, 

t.  4  (1801). 
Hemiaria,  Tournefort  inst.  rei  herb.  507,  t.  288  (1700) ;    after 

Seleranthus. 
Dipteranthemum,  F.  v.  M.  in  Wing's  South.  Science  Rec.  Ill,  281 

(1884);  after  Ptilotus. 
Cyathula,  Loureiro  fi.  Cochinchin.  1, 101  (1790);  after  Amarantus. 
Celosia,  Linn6  gen.  pi.  34  (1737) ;  after  Deeringia. 
Cleistocalyx,  Blume  Mus.  bot  Lugd.  Bat.  I,  84,  t.   LVI  (1849) ; 

after  Eugenia. 
Sphenoclea,   Gaertner  de  fructib.  'I,   113,  t   24  (1788);   after 

Wahlenbcrgia. 
Argyreia,  Loureiro  fl.  Cochinchin.  I,  134  (1790) ;  after  Ipomoea. 
Labisia,  Lindley  in  Bot.  Regist.  XVIII,  t.  48  (1845);  after  Ardisia. 
Didymoplexis,  Griffith  in  Calcutta  Joum.  of  nat  hist.  IV,  383 

(1844);  after  Ga.strodia. 
Stenotaphrum,   Trinius  fundam.  Agrostogr.   175  (1820)  ;    after 

Xerochloa. 
Salvinia,  Micheli  nov.  plant,  gen.  107,  t.  58  (1729)  ;  after  Azolla. 
Meniscium,  Schreber  gen.  plant  II,  757  (1791) ;  atiber  Grammitis. 
Sclerodontium,  Schwaegrichen  in  Hedw.  spec.  muse.  SuppL  II, 

124  (1824) ;  after  Neckera. 
Omphalanthus,  Lindenberg  k  Nees  synops.  hepatic.  303  (1845)  ; 

after  Phragmicoma. 
Bryopteris,  Nees  Europ.  Leberm.  Ill,  211  (1838)  ;  after  FruUania. 
Plagiochssma,    Lehmann    pugill.   plant  IV,    13   (1832)  ;    after 

Marchantia. 
Alectoria,  Acharius  lichenogr.  univers.  120  (1810)  ;  after  Evemia. 
Theloschistes,  Norman  Conat  redact  nov.  gen.  lich.  16  (1852); 

after  Parmelia. 
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Lecania,  Massalongo  Aleun.  gen.  di  Lichen,   12    (1853) ;  after 

Lecanora. 
Ocellularia,  G.   Meyer  Entwickl.  der  Flecht.  327  (1825) ;  after 

Thelotrema. 
Arthonia,  Acharius  in  Schrad  neu.  Joum.  fuer  Bot.  I,  3  (1806) ; 

after  Graphis. 
Gljphis,  Acharius  synops.  lichen.  106  (1814) ;  after  Graphis. 
Trypethelium,  Sprengel  Anleit.  in  das  Stud,  kryptog.  Gew.  350,  t. 

10  (1804) ;  after  Verrucaria 
Kadulum,  Fries  plant,  homon,  81  (1825) ;  after  Hydnum. 
Latemea,  Turpin  icon,  champ,  fig.  2  (1820) ;  after  Clathrus. 
Phyllosticta,  Persoon  Champ,  comest.  55  (1818) ;  after  Phoma. 
Sphaeropsis,  Leveille  in  Annal.  des  sc.  nat.  trois.   s^r.  Ill,  62 

(1845) ;  after  Phoma. 
Alelophia,  Saccardo  syllog.  fung.  III.  658  (1884) ;  after  Phoma. 
Actinoneraa,  Persoon  mycoL  Europ.  I,  51  (1822) ;  after  Phoma. 
Chaetophoma,  Cooke  in  Grevdllea  III,  25  (1874)  ;  after  Phoma. 
Gamospora,  Saccardo  &  Berlbse  in  Rev.  mycol.  (1885) ;  after  Phoma. 
Actinothecium,  Cesati  in  Hedsvigia  I,  t.  XI,  fig.  3  (1852);  after 

Excipula. 
Pestalozzia,  Notaris  micromyc.  Ital.  II,  t.  9  (1842) ;  after  Excipula. 
Erineum,  Persoon  observ.  mycol.  I,  99  (1796):  after  Cladosporium. 
Fusicladium,  Bonordon  Handb.  der  Mykol.  I,  80  (1851);  after 

Cladosporium. 
Podosporium,    Schweinitz  in  trans.  Amer.  Phil.  Soa  IV,  t.  19 

(1832);  after  Helminthosporium. 
Capnodium,  Montague  in  Annal.  des.  sc.  nat.  trois.  ser.  XI,  233 

(1848) ;  after  Antennularia. 
Hysterographium,  Corda  icon.  fung.  V,   34  t  9  (1842);    after 

Hysterium. 
Tryblidiella,  Saccardo  syllog.  fung.  II,  757(1883) ;  after  Hysterium. 
Rythysterium,  Spegazzini  fung.  Argent.  IV  n.  191  (1882) ;  after 

Hysterium. 
Phyllachora,  Nitschke  in  Fuck,  symbol.  mycoL  216  (1875);  after 

Cordyceps. 
Lembosia,  Leveille  in  Annal.  des  sc.  nat.  trois.  ser.  Ill,  58  (1845); 

after  Asterina. 
Sphaerotheca,  Leveille  in  Annal.   des    sc.   nat.  trois.  ser  sc.   XV 

128  (1851) ;  after  Asterina. 
Micropeltis,  Montague  in  Annal.  des  sc.  nat.  s6r.  sec.  XVII,  122 

(1842) ;  after  Hypocrea. 
Hypomyce,  Fries  plant,  homon.  105  (1825) ;  after  Hypocrea. 
Anthostoma,  Nitschke,  Pyrenomyc.  Germ.  1 10(1867);  after Xylaina. 
TTiamnomyces,  Ehrenberg  in  hor.  phys.   Berol.  79,  t.  17  (1820); 

after  Xylaria. 
Nummularia,  Tulasne  select,  fimg.  carpol.  IF,  42  (1865) ;  after 

Hypoxylon. 
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PhysaJospora,   Niessl   Notiueber  Pyrenomyc.    10   (1876) ;  after 

Hypoxylon. 
Daldinia,  Notaris  <k  Cesati  schem.  sfer.  Ital.  I,  197  (1870);  after 

Hypoxylon. 
DotMdella,  Spegazzini  fung.  Argent.  IV.  n.  186  (1882);    after 

Dothidea. 
Gibellia,   Saccardo  &   Berlese  in   Rev.   mycolog.    (1885) ;  after 

Dothidea. 
Chaetomiam,  Kunze  my  col.  Hefte  I,  15  (1817) ;  after  Diatrypa. 
Corynelia,  Acharius  in  Fries  observ.  my  col.  II,  343  (1818) ;  after 

Sphaeria. 
Rhizomorpha,  Roth  in  Usteri  Annal.  1, 1. 1  (1797) ;  after  Sphaeria 
Scortechinia,  Saccardo  «k  Berlese  in  Rev.   mycol.  Apr.   (1885) ; 

after  Sphaeria. 
IMdymella,  Saccardo  in  Michelia  I,  377 ;  after  Sphaerella. 
Didymosphaeria,  Fuckel  symbol  mycol.  140(1875) ;  after  Sphaerella. 
Perithalia,  J.  Agardh  in  litteris.  (1883) ;  after  Bellotia. 
Dilophus,  J.  Agardh  Algern.  Systematik  II,  106  (1883) ;   after 

Dictyota. 
Bactrophora,  J.  Agardh  Algern.  Systematik  II,  22  (1884) ;  after 

Mesogloia. 
Glaphyrymeuia,  J   Agardh  Algern.    Systematik  IV,  52  (1885) ; 

after  Hypnea. 
Ulothrix,    Kuetzing  in  Regensb.   bot   Zeit.,  517  (1843) ;  after 

Schizogonium. 
Gloeotila,  Kuetzing  in  Linnaea  XVII,  89  ( 1 843) ;  after  Oedogonium. 
Phyllactidium,   Kuetzing  in   Linnaea  XVII,   93  (1843);  after 

Bulbschaete. 
Sirogonium,  Kuetzing  in  Linnaea  XVII,  92  (1843) ;  after  Spirogyra. 
Chthonoblastus,  Kuetzing  in  Linnaea  XVII,   86  (1843) ;  aiter 

Oscillatorla. 
Rhabdonema,  Kuetzing  Bacillar.  126  (1844) ;  after  Amphoi'a. 
Triceratium,  Ehrenberg,  Kreidethiere  79  (1840) ;  after  Actinocyclus. 
Total  number  of  Australian  plant-genera,  recorded  hitherto,  2,249. 
The  indications  of  the  places,  at  which  these  additional  genera 
lihould  be  inserted  into  the  systematic  census,  are  not  intended  to 
convey  always  an  enunciation  of  close  affinity  to  preceeding  or 
following  genera,  as  often  those,  nearest  allied,  are  quite  wanting 
in  the  Australian  vegetation,  or  have  as  yet  not  been  discovered 
in  this  part  of  the  world.  The  genera  of  evasculares  have  been 
respectively  determined  by  illustrious  specialists,  namely  by 
(xottsche,  Stephani,  J.  Mueller,  Knight,  Cooke,  Saccardo,  J.  Agardh, 
Kuetzing  and  Nordstedt.  For  the  many  additional  genera  of 
minutest  fungs  Mr.  F.  M.  Bailey's  collections,  elaborated  by 
Professor  Saccardo,  afforded  largely  the  material  on  this  occasion 
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Notes  on  the  process  of  Polishing  and  Figuring 
i8-in.  Glass  Specula  by  hand,  and  experiments 
with  Flat  Surfaces. 

By  H.  F.  Madsen. 


[Bead  be/ore  the  Royal  Society  ofN.S.  W.,  7  Jtdy,  1886.] 


So  much  has  been  written  upon  the  production  of  glass  reflectors 
for  use  in  astronomical  observations,  and  so  many  of  these 
being  in  use  at  the  present  time,  any  improvements  in  their  con- 
struction would  be  difficult  if  not  impossible  to  attempt ;  stiU,  as 
the  method  which  I  have  followed  is  not  altogether  the  usual  one, 
and  as  I  am  not  aware  that  any  mirrors  of  the  size  under  dis- 
cussion have  been  attempted  by  hand,  I  have  thought  it  probable 
that  certain  notes  taken  down  by  me  during  my  experiments 
might  not  be  altogether  void  of  interest  to  some  of  the  members 
of  this  Society. 

It  is  now  more  than  four  years  ago  since  I  first  began  polishing 
specula-flats,  Jba,  with  other  optical  experiments.  During  this 
period  several  mirrors  from  7-in.  to  18-in.  diameter  have  been 
completed  with  gradually  increasing  success  in  the  result  As  the 
rough  castings  for  the  18-in.  mirrors  were  somewhat  expensive,  these 
have  been  refined  and  repolished  several  times  to  gain  practical 
information  in  their  construction.  They  were  imported  from 
Ohance  Bros.,  Birmingham,  and  when  polished  were  found  to 
have  been  well  annealed. 

A  piece  of  plate-glass  10-in.  diameter  was  cemented  to  the  back 
of  each  mirror  to  suit  its  intended  cell  or  mounting,  and  the  weight 
of  the  whole  speculum  when  finished  was  about  70  lb.  (fig.  1.) 

In  producing  these  specula  the  first  thing  to  consider  is  natu- 
rally the  convex  tool  with  which  they  are  ground  to  the  proper 
curvature ;  and  my  first  attempt  was  made  by  procuring  two  flat 
discs  of  glass  of  the  same  size,  and  grinding  them  together  with 
emery  and  sand,  the  intended  specidum  occupying  the  uppermost 
position  until  they  had  attained  the  desired  form ;  it  being  well 
known  that  two  flat  discs  when  ground  together  will  form  them- 
selves into  spherical  surfaces,  the  overhanging  part  of  the  top  one 
producing  convexity  in  the  one  underneath. 

My  succeeding  trial  was  made  by  the  usual  iron  tool  turned  to 
approximate  curvature  in  a  lathe ;  but  it  was  found  that  two  of 
th^e  had  to  be  ground  together  for  a  considerable  time  before 
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they  became  of  a  true  spherical  form ;  and  knowing  that  the  co- 
efficient of  expansion  of  iron  was  0.000012,  that  of  glass  only 
0.000008,  and  that  in  both  cases  the  surfaces  were  veiy  sensitive 
to  small  variations  in  temperature  (as  illustrated  hereafterby  myflat 
sur&ces),  I  formed  the  opinion  that  a  truer  surface  could  be  pro- 
duced by  having  the  tool  made  of  the  same  material  as  the  intended 
reflector,  and  therefore  in  producing  the  two  larger  specula  under 
consideration  I  reverted  to  my  former  process. 

Three  plates  of  rough  glass  1-in.  thick  and  ISJ-in.  diameter 
were  ground  together  to  fit  one  another,  and  then  cemented  so  as 
to  form  a  firm  and  solid  block. 

To  produce  the  proper  convexity  in  so  large  a  size  in  the  usual 
manner  would  occupy  a  considerable  time,  and  require  a  great 
amount  of  labour ;  yet  such  a  form  would  be  easily  given  to  it  by 
the  machinery  used  by  plate-glass  grinders.  I  had  the  tool  made 
of  about  one  quarter  more  convexity  than  the  required  concavity  of 
the  speculum,  and  the  latter  having  being  partly  hollowed  out  by 
the  use  of  a  leaden  weight  and  rough  emery,  the  two  (tool  and 
glass)  having  been  ground  together  soon  formed  themselves  into 
perfect  spherical  sur^Etces,  and  very'nearly  of  the  proper  curvature. 

Where  many  specula  are  to  be  produced  upon  the  same  tool, 

ron  may  be  preferable  on  account  of  its  surface  becoming  extremely 

hard  ;  but  I  have  with  one  of  glass  ground  or  rather  refined  the 

speculum  during  three  hours,  without  producing  so  much  as  1-in. 

alteration  in  the  focal  lengtL 

During  the  course  of  my  earlier  attempts  with  smaller  glasses^ 
much  time  was  lost  in  the  polishing,  the  smoothing  process  not 
having  been  sufficiently  carried  out  with  the  finest  grade  of  emery, 
but  with  the  two  under  consideration  to-night,  this  was  guarded 
against,  and  no  polishing  was  begun  until  the  mirror  was  bright 
enough  to  reflect  the  image  of  the  sun  at  an  almost  perpendicular 
incidence. 

In  one  instance,  to  ascertain  the  exact  form  of  the  surjBEioe  given 
to  the  speculum  by  the  glass  tool,  I  endeavoured  to  render  it 
thereby  reflective  enough  without  polishing  for  a  preliminary 
examination  at  the  centre  of  curvature.  In  this  I  did  not  quite 
succeed,  but  with  5m.  polishing  it  reflected  the  light  from  a  very 
small  pinhole,  and  when  thus  examined  I  was  delighted  to  find 
that  it  presented  a  true  and  regular  surface,  sli^tly  inclining  from 
the  spherical  towards  the  spheroidal  form,  and  that  irregularities 
of  more  than  T^Jirir  part  of  an  inch  (probably  much  less)  had 
no  existence. 

This  proved  beyond  doubt  that  the  class  of  tool  I  had  used  left 
nothing  to  be  desired.  The  speculum  having,  then,  at  this  stage 
of  the  process  an  absolutely  true  curve,  the  poHshing  was  pro- 
ceeded with  in  the  usual  manner  with  rouge  upon  pitch  (the 
speculum  being  uppermost),  so  well  described  by  the  late  Dr. 
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Figures  4,  5,  and  6  (plate  1)  represent  the  corresponding 
figuring  forms  of  the  polisher ;  by  increasing  or  diminishing  the 
acting  part  of  these  surfaces  the  time  required  can  be  altered.  Of 
course  the  same  object  may  be  obtained  by  reducing  the  squares, 
as  long  as  the  given  proportion  is  maintained. 

Pitch  being  a  yielding  (non-elastic)  substance,  might  be  expected 
not  to  act  similarly  to  a  rigid  surface,  but  still  I  have  found  Nos. 
1  and  2  to  give  the  desired  result.  No.  3  does  not  seem  to  answer 
with  the  weight  of  the  glass  over  the  polisher. 

The  form  with  which  the  present  glass  was  figured  was  Na  2. 

Both  polisher  and  glass  having  been  regularly  raised  in  tempera- 
ture were  left  together  (the  glass  having  been  now  and  then  slightly 
moved  round  its  axis)  until  cool,  after  which  the  usual  stroke  for 
keeping  the  spherical  form  was  proceeded  with  for  about  ten 
minutes,  when  the  correction  was  found  sufficient. 

In  another  case,  No.  1  form  was  used  upon  a  similar  mirror, 
but  with  only  10'  4"  focus  requiring  abrasion  at  the  edge  exceeding 
ttoStt^  part  of  an  inch. 

Knowing  that  theoretically  a  curve  of  revolution  could  not 
coincide  with  the  polisher,  except  when  the  axis  of  both  were 
in  one  line,  this  position  was  maintained  and  the  glass  simply 
revolved.  By  this  motion  rings  were  expected  to  appear,  but  such 
was  not  the  case,  and  in  less  than  10  minutes  an  over-corrected 
but  true  surface  was  the  result 

The  greatest  inconvenience  in  this  method  is,  that  should  the 
mirror  become  over  corrected,  or  a  hyperboloid,  the  polisher  must 
be  remodelled  before  the  spherical  form  can  bo  restored.  A  per- 
fectly even  temperature  must  exist,  and  the  polishing  powder  be 
evenly  distributed,  with  uniform  contact  at  every  point  between 
the  two  surfaces  before  the  correction  or  figuring  can  be  satis- 
factorily proceeded  with. 

Supposing,  then,  that  in  this  way  a  regular  curve  receding  from 
the  sphere  through  the  ellipsoid  towards  the  hyperboloid  has  been 
obtained,  it  will  next  be  necessary  to  judge  the  exact  time  when 
the  paraboloid  has  been  developed,  and  to  do  this  nothing  is  so 
satisfactory  as  the  artificial  star,  or  minute  pinhole  test  at  the 
centre  of  curvature,  first  invented  by  M.  Foucault.  For  use  in 
this  test  the  fourth  and  fifth  columns  of  the  above  table  have  been 
calculated,  but  it  was  shown  that  in  mirrors  in  which  the  length 
of  focus  exceeded  twenty  times  their  diameter,  no  correction  from 
the  spherical  form  was  required,  and  that  the  amount  of  such  cor- 
rection would  increase  in  the  ratio  i^  (y  constant),  from  which  it 
would  seem  that  this  form  of  specula  would  be  the  easiest  to  make 
perfect. 

Such  is,  however,  not  the  case  except  within  certain  limits. 

The  rate  of  decrease  in  the  amount  of  correction  required  is  very 
rapid  with  the  increase  of  radius  of  curvature,  but  the  injurious 
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effect  firom  almost  infinitesimal  irregularities  increases  in  a  still 
higher  degree,  and  it  seems  to  me  diat  even  supposing  that  a 
theoretically  perfect  speculum  could  be  obtained  with  from  20  to 
40  feet  focus,  the  slightest  touch  or  variation  in  temperature 
would  be  sufficient  to  destroy  its  good  definition  under  a  high 
magnifying  power,  irrespective  of  the  disturbing  effect  of  the 
atmosphere. 

By  decreasing  the  focal  length  the  rays  cross  at  a  less  acute 
angle,  and  small  variations  in  the  reflecting  surface  have  not  so 
detrimental  an  effect. 

The  correction  required  increases,  but  that  does  not  seem  to  be 
of  much  consequence,  so  long  as  the  proportion  is  not  less  than 
6  to  1  in  glasses  from  10  to  20  inches  diameter,  as  it  only  requires 
longer  work  in  the  same  direction. 

Such  are  a  few  of  my  observations  during  my  working  of  these 
specula,  and  considering  their  weight  and  the  care  necessary  to 
avoid  die  slightest  inequality  in  temperature  by  handling,  Ac.,  I 
almost  think  they  are  the  largest  size  that  can  be  produced  by 
hand  ;  but  under  the  same  process  with  suitable  machinery  I  have 
no  doubt  that  much  larger  surfaces  can  be  satisfactorily  produced 
under  the  condition  that  their  focal  length  be  not  allowed  to 
exceed  20  or  at  most  30  feet,  which  in  the  Newtonian  construc- 
tion (if  required),  may  be  lengthened  by  the  introduction  of  a  con- 
cave achromatic  or  Barlow  lens. 

In  regard  to  silvering  the  mirror  very  little  need  be  said, 
the  process  is  now  so  well  known  (Brashear's  method),  that  by 
ordinary  attention  to  cleansing  the  mirror,  equality  in  tempera- 
ture and  pureness  of  chemicals  used  success  is  inevitable.  (See 
English  Mechanic,  11th  June,  1880  p.  327.)  A  nearly  opaque 
film  of  silver  can  be  obtained,  which,  by  a  few  minutes  polishing, 
becomes  an  almost  perfect  reflecting  surface  ;  but  unless  this  can 
be  proved  to  be  extremely  thin  and  perfectly  even,  serious  injury 
may  be  occasioned  to  the  efficacy  of  the  reflector. 

Some  two  or  three  years  ago  my  attention  was  drawn  to  this 
subject  by  an  unusually  thick  coating  of  silver  applied  to  one  of 
my  mirrors.  The  definition  seemed  to  be  impaired,  and  the  rays 
from  bright  stars  to  become  more  troublesome  after  silvering  than 
before.  This,  it  appears,  was  caused  by  the  greater  amount  of 
light  reflected  from  silver  than  glass;  but,  to  prove  that  no  change 
in  figure  had  taken  place,  I  determined  to  measure  its  thickness. 
The  late  Dr.  Draper,  in  his  work  on  the  telescope,  says :  "The  thick- 
ness of  the  silver  film  after  polishing  is  about  1 -200,000th  part  of 
an  inch,  and  variations  in  that  amount  cannot  therefore  cause 
any  optical  defect  in  the  telescope.* 

*  TMb  has  lately  been  doubted  by  one  of  the  leading  opticians  in  a  letter  to  the  EnglUh 
Medmme  ;  and  in  the  last  number  of  that  paper  it  has  been  giveu  by  one  writer  as  l-200th 
of  an  inch,  perhaps  (?)  a  misinint,  4/6/80 
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Hi«  results  were  obtained  by  measoring  the  quantity  of  silver 
deposited  over  a  large  surplus,  but  my  intention  was  to  compare 
its  thickness  with  the  length  of  a  wave  of  light.  To  do  this  I 
required  two  perfectly  flat  surfaces.  After  long  and  patient  work, 
I  succeeded  in  producing  three  such  surfetces  5-inch  diameter, 
which  by  the  colour  test,  so  admirably  described  by  Mr.  Brashear 
in  a  paper  read  before  the  Engineers'  Society  of  Western  Pennsyl- 
vania, produced  at  an  angle  of  incidence  of  65**  one  uniform  colour 
gradually  changing  by  other  inclinations,  and  showed  by  mono- 
chromatic light  straight,  dark,  and  coloured  bands  (fig.  7.) 

Several  precautions  must,  however,  be  taken  in  using  this  test. 
An  even  temperature  is  absolutely  necessary.  The  angle  of  obser- 
vation should  not  be  greater  than  70*  with  the  normal,  but  better 
much  less,  and  the  glasses  must  be  as  perfectly  clean  as  possible. 

These  precautions  refer  more  particularly  to  compound  solar 
light  When  monochromatic  light  is  used,  the  test  may  not  be  so 
delicate,  but  is  certainly  of  much  more  practical  use,  and  as  will 
be  demonstrated  correct  to  less  than  1 -200,000th  part  of  an  inch. 

When  one  end  of  the  glasses  is  pressed,  or  when  impurities  pre- 
vent them  from  being  exactly  the  same  distance  apart,  the  devia- 
tion from  theoretical  flatness  can  be  judged  and  rigidly  calculated 
by  measuring  the  curve  or  bends  in  the  bands  in  comparison  with 
the  distance  between  them,  which  should  be  as  large  as  possible 
(say)  from  i  to  J  inch. 

For,  let  A  (fig.  8)  represent  two  glasses  5-inch  diameter  placed 
together  and  illuminated  by  a  homogeneous  yellow  light  (wave 
length  =  X  =  Tvo^^)  at  an  angle  of  incidence  <^  of  30",  then  from 
optics  it  is  known  that  the  dark  bands  appear  whenever  the  thick- 
ness of  the  film  of  air  8  is  =  ~  X  sec.  <f>    and  the  bright  ones  at 

S  =  '"^'    X  sec.  <f>,  and  that  consequently  the  deviation  in  thickness 
4 

between  two  dark  bands  is  expressed  by  a;  =  ~  sec.  <f>y  so,  if  thus 

a  curve  in  the  middle  band  were  by  measurement  found  to  be  ? 
the  deviation  from  flatness  in  one  or  both  of  the  glasses  would  be 

sec  <l>  =  0.0000C65 ;  and,  as  even  a  much  smaller  displace- 
4 

ment  might  be  observed  and  measured,  defects  of  less  than 
aVttVo-y  ID.  can  be  seen.  Having  thus  obtained  my  measuring 
scales,  my  silver  film  was  estimated  in  a  similar  manner  to  the 
above. 

An  ordinary  film  of  silver  once  repeated  was  deposited  upon 
one  of  the  glasses  and  a  part  of  it  afterwards  removed  by  strong 
nitric  acid.     When  the  bands  were  next  examined  at  an  angle  erf 
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30°  they  were  found  to  be  broken  or  displaced  at  the  edge  of  the 
silver,  a  distance  about  ?  x  (a;  =  to  distance  between  two  suc- 
ceeding bands). 

The  thickness  of  the  silver  8  would  be  thus  expressed  by  -  sec. 

5 

SO,  =  0-00000525  a  quantity  nearly  agreeing  with  that  given  by 
Dr.  Draper.  Several  similar  measurements  of  single  silvering  or 
films  gave  results  less  than  Tb  oWb  inch. 

The  experiment  was  repeated  with  similar  results,  but  on 
account  of  the  excess  of  Hght  reflected  from  the  silver,  part  of 
which  can  only  interfere  with  that  reflected  from  the  lower  sur- 
face of  the  ghsH,  the  bands  were  difficult  to  be  observed.  The 
above  expression  might  have   to  be  added  to  any  number  of  half 

wave  lengths      sea  <f>,  but  that  such  was  not  the  case  was  proved 

by  using  compound  solar  light. 

By  repeated  silvering,  or  by  using  a  stronger  solution,  the  film 
might  be  considerably  augmented  ;  yet  it  may  be  concluded  that 
by  ordinary  care  in  the  polishing  no  optical  change  will  be  pro- 
duced in  the  reflecting  surface. 

To  ascertain  the  exact  effect  produced  by  heat  and  pressure 
upon  these  glasses  I  placed  them  as  before  upon  a  wooden  chuck, 
2-inch  diameter,  and  observed  a  uniform  colour  at  65°. 

I  then  placed  my  finger,  touching  without  pressure,  upon  the 
centre  of  the  top  glass  and  watched  the  effect  Almost  instanta- 
neously the  colour  changed  to  regular  concentric  rings  continually 
diminishing  in  size  but  increasing  in  number  by  additional  heat 

By  lowering  the  point  of  sight  these  rings  (^g.  10)  travelled 
towards  the  centre,  proving  the  glass  to  have  become  concave,  and 
that  by  a  measurable  quantity.  At  first  glance,  this  augmenta- 
tion in  the  film  of  air  immediately  below  the  point  to  which  heat 
was  applied  might  be  thought  to  have  been  caused  by  its  exces- 
sive expansion  in  comparison  with  glass. 

This  is  however  not  the  case ;  the  glasses  were  unconstrained, 
and  if  one  part  of  the  air  between  them  expanded,  it  would  only 
be  the  cause  of  lifting  the  glass  equally  throughout 

When  the  heat  was  removed  to  any  other  part  above  the  top 
glass  the  same  effect  was  produced,  the  lower  surface  becoming 
hollow  at  that  point ;  but  when  the  heat  was  placed  in  closer  con- 
tact with  the  other  surface,  as  at  one  end  of  a  diameter,  or  at  the 
edge,  B  (fig.  10),  the  very  opposite  was  the  result ;  both  glasses 
expanding  appro£u;hcd  nearer  and  nearer  to  each  other  until  no 
light  was  reflected. 

From  this  it  appears,  that  when  heat  is  applied  at  the  central 
part  of  one  side  of  a  round  piece  of  glass  the  other  side  contracts 
and  becomes  hollow  in  a  regular  curve  from  edge  to  centre,  and 
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that  SQch  an  effect  will  continue  for  some  length  of  time,  it  having 
been  observed  to  do  so  in  this  experiment  during  10  m.  or  more.*^ 

It  may  also  be  noticed  that  when  the  source  of  heat  was 
removed  it  only  occupied  2  m.  for  the  glass  to  return  to  its  normal 
state,  and  that  the  thickness  of  the  glass  was  §  of  an  inch. 

The  glasses  were  next  removed  from  the  wooden  support  to  an 
iron  one  of  the  same  shape,  and  although  this  had  been  kept  in 
the  same  room,  yet  the  chill  from  the  iron  was  enough  in  less  than 
1  m.  to  produce  convexity  in  the  middle  surfaces  to  the  extent  of 
aTyJcTT  part  of  an  inch,  but  also  in  a  regular  curve  (tig.  11). 

A  pressure  of  8  lbs.  was  next  applied  to  the  same  central  part 
of  the  glasses,  when  the  colour  began  to  change,  but  in  a  different 
manner  to  that  produced  by  heat 

Two  wide  bands  of  colour  (fig.  12),  appeared,  i-eaching  nearly  to 
the  edge  of  the  glasses  and  crossed  in  the  middle,  showing  that 
they  had  become  strained  in  two  directions,  and  their  figure  com- 
pletely destroyed. 

This  shows  that  although  pressure  has  to  be  avoided,  yet  the 
regularity  in  temperature  is  the  most  important  factor  in  the  pro- 
duction of  the  true  glass  surfaces,  and  that  in  finished  specula 
(particularly  with  long  foci)  a  very  small  inequality  in  the  tem- 
perature of  their  sides  will  produce  serious  defects  in  their  defining 
power. 

It  also  shows  that  a  material  of  small  heat-conducting  power 
would  be  the  most  desirable  for  the  mirror  to  rest  upon. 

In  conclusion,  noting  the  regular  contraction  of  the  lower  sur- 
face towards  if»  centre,  it  has  occurred  to  me  that  it  might  be 
possible  to  employ  heat  as  an  agent  in  the  figuring  of  mirrors,  but 
I  have  not  yet  tried  the  effect 

Since  this  paper  was  transmitted  to  the  Society  I  have  received 
the  last  monthly  number  of  the  "  English  Mechanic,"  in  which  I 
wish  to  draw  attention  to  two  articles.  One,  No.  25,603,  by  Mr. 
Brashear,  in  which  the  writer  expresses  the  same  opinion  as  I 
have,  in  regard  to  the  practical  superiority  of  employing  a  mono- 
chromatic source  of  light  in  the  testing  of  flat  surfaces ;  and 
another.  No.  25,499,  by  Mr.  Wassell  (author  of  a  long  series  of 
valuable  papers  on  Glass  Specula),  in  which  my  conclusion  as  to 
the  thickness  of  the  silver  film  seems  to  be  doubted,  and  is  sought 
to  be  disproved. 

He  says :  "The  fact  that  a  thick  film  will  receive  a  scratch  that 
becomes  visible  by  reflecting  light  from  its  sides,  proves  that  the 
silver  film  is  thick  enough  to  perceptibly  allow  a  deviation  from 
the  figure  of  the  surface  below." 

*  This  result  is  what  ought  to  take  ]dace.    Heat  applied  at  one  side  of  the  glass  causes  the 
molecules  near  the  point  of  contact  to  expand;  but  It  cannot  pass  through  so  bad  a  con 
ductor,and  consequently  those  in  the  lower  side  are  pressed  t<^eUier,  and  the  glass  becomes 
hollow. 
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I  do  not  maintain  that  variations  even  in  the  thickness  of  the 
film,  as  deducted  by  me,  cannot  by  polishing  be  carried  so  far  as 
to  cause  perceptible  alteration  in  the  figure  of  the  speculum ;  in 
fact,  that  such  can  take  place  will  at  once  be  apparent  by  exam- 
ination of  the  table  for  corrections  as  given  in  this  paper ;  but,  as 
to  the  visibility  of  the  scratches  proving  anjrthing  in  regard  to  the 
thickness  of  substance  in  which  they  appear,  seems  doubtful. 
Supposing  the  least  particle  which  can  be  perceived  by  natural 
vision  to  be  more  than  7-o^><j"  part  of  an  inch,  it  follows  that 
whether  the  thicknes  of  the  film  be  roVo  or  -^oifoTo  P^-rt  of  an  inch 
the  depth  of  scratches  could  not  be  seen  ;  nor  do  these  appear  to 
our  view,  as  stated,  by  the  light  reflected  from  their  sides,  but 
simply  by  the  width  of  the  silver  removed  by  them  and  the  con- 
sequent exposui-e  of  the  less  reflecting  surface  below. 

Discussion. 

Mr.  H.  C.  Russell,  B.A.,  F.RS.,  (fee,  stated  that  he  was  sure 
that  all  the  members  joined  him  iu  thanking  Mr.  Madsen  for  his 
paper,  and  for  showiug  such  a  beautiful  experiment ;  by  means  of 
which  they  could  see  the  thickness  of  the  air  space  between  the 
glasses ;  for,  by  measuring  the  relative  position  of  the  dark  lines 
produced  by  the  film  of  air  between  the  two  plane  glasses,  it  was 
quite  possible  to  determine  the  actual  thickness  of  the  silver  film. 
Mr.  Russell  then  explained  a  spherometer  for  testing  lenses,  shown 
to  him  by  Mr.  (now  Dr.)  Schroeder,  when  he  was  in  Germany  some 
12  years  ago,  and  told  how,  by  placing  his  finger  on  to  the  reflector, 
the  heat  of  it  bent  it  so  much  that  the  image  was  put  entirely  out 
of  the  field  of  view.  Mr.  Madsen's  experiment  was  more  beautiful, 
but  not  so  easily  applied  as  that  of  Dr.  Schroeder. 

Dr.  Schroeder  constructed  a  large  refracting  telescope  for  the 
Sydney  Observatory,  on  which  he  bestowed  great  care,  and  it  is 
supported  in  a  solid  brass  cell ;  yet,  if  a  slight  pressure  is  made 
upon  the  side  of  the  brass  cell,  the  whole  lens  is  bent.  Great  care 
is  required  in  constructing  large  glasses,  and  some  specialists  re- 
fuse to  make  any  larger  than  8  inches  in  diameter. 

However,  he  believed  that  one  will  shortly  be  made  for  the 
Lick  Observatory,  on  Mount  Hamilton,  36  inches  in  diameter. 


(Three  diagrams.] 
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Tin  Deposits  of  New  South  Wales. 
By  S.  Herbert  Cox,  F.CS.,  F.G.S 


[Read  be/ore  tkt  Royal  Society  qfN.S,  W.,  4  August,  1886,'] 


Introduction. 

Although  cassiteritc  or  tinstone  has  been  found  on  the  Shoal- 
haven,  Vincent  CJo. ;  Long  Gully  and  Spring  Creek,  Argyle  Co.  ; 
Burra  Creek,  Selwyn  Co.  ;  Dabarra,  Buccleuch  Co. ;  Jingellic 
Creek,  Goulbum  Co. ;  Pullitop  Creek,  Mitchell  Co.  ;  and  again  at 
Tumberumba,  near  Kiandra,  and  at  Attunga,  near  Albury  {vide 
Minerals  of  New  South  Wales — Liversidge,  p.  41),  and  has  re* 
ceived  some  little  attention  in  the  latter  *  localities,  the  principal 
deposits  occur  in  the  New  England  District,  where  they  lie  chiefly 
to  the  westward  of  a  line  passing  from  Armidale  through  Glen 
Innes  and  Tent  Hill  to  Tenterfield,  and  thence  to  the  Queensland 
Border. 

Small  deposits  have  been  obtained  to  the  eastward  of  this  line, 
as  at  the  Ding  Dong  mine  near  Deepwater,  but  they  are  mostly 
in  isolated  patches,  the  eastern  country  being  chiefly  characterised 
by  auriferous  veins  and  disseminations;  while  in  the  western  area, 
as  far  west  as  Kangaroo  Flat  and  Spring  Creek,  about  30  miles 
from  Emmaville,  the  tin-bearing  belt  of  country  extends  and 
runs  from  the  Queensland  Border  as  far  south  as  Bendemeer, 
although  the  most  important  deposits  yet  found  lie  between 
Emmaville  and  Tingha. 

Geology. 

This  area  is  replete  with  geologic  interest,  embracing,  as  it  does, 
a  great  variety  of  igneous  rocks  both  of  hydrothermal  trappean 
and  volcanic  origin,  as  well  as  Silurian  slates,  and  those  deposits 
of  later  date  in  which  the  alluvial  tinstone  occurs  and  which 
afibrd  us  some  history  of  the  physical  geography  of  the  country 
during  periods  which  have  preceded  our  own. 

An  official  geological  sketch-map  of  the  district  has  been  com 
piled  by  Mr.  C.  S.  Wilkinson,  from  the  researches  of  the  late  Rev. 
W.  B.  Clarke;  but  the  first  step  in  mapping  the  geology  in  detail 
has  been  undertaken  by  Mr.  T.  W.  Edgeworth  David,  Geological 
Surveyor,  who  has  published,  in  the  Annual  Report  of  the  Mines 
Department,  1883,  a  map  of  the  principal  tin-mining  area  near 
EmmaviUe,  which  will  eventually  form  the  basis  upon  which  the 
geological  structure  of  the  country  will  be  determined. 
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I  do  *  not  propose  in  the  present  essay  to  attempt  any  exact 
delimitation  of  the  boundaries  of  the  different  systems  of  rocks, 
but  there  are  several  points  of  interest  which  have  come  under 
my  notice,  and  which  are,  I  trust,  worthy  of  record  although  only 
illustrated  by  sketch  sections. 

The  main  systems  of  rocks  which  are  represented  in  the  district 
are  as  follow  : — 

(a)  Igneous  Rocks. 

1.  Granite  and  Greiseti,  partly  metamorphic  and  jmrtly  as 

dykes  and  bosses. 

2.  Acidic  Igneous  Hocks,  consisting  chiefly  of  quartz  porphyry 

and  felspar  porphyry  (a  coarse  variety  of  porpliyrite). 

3.  Felspathic  volcanic  Ash  Beds,  which  are  probably  associated 

with  the  acidic  eruptions  last  mentioned 

4.  Basaltic  streams,  which  overlie  the  felspathic  ash  beds  in 

places. 

(6)  Sedimentary  Rocks. 


Probable  Age. 

Characters  of  the  Rocks. 

Silurian 

Slates,  sandstones,  qnartzites,  and  conglome- 
rates, which  are  invariably  standing  at  high 
angles  and  dipping  away  from  the  granites. 

Miocene 

Deep  allayial  leads  or  river  beds,  which  are 
in  some  cases  older  than  the  felspathic  erup- 
tions. 

Newer  Pliocene  and  Pleis-   Shallow    workings   and  terraces  with  alluvial 
tocene.  I      tin. 


There  is  one  point  that  will  be  suggested  by  a  perusal  of  the 
foregoing  table  of  formations,  viz.,  that  since  the  granitic  eruption 
no  sedimentary  beds  liave  been  deposited  in  the  New  England 
area,  with  the  exception  of  those  alluvial  deposits  which  have  been 
laid  down  under  subaerial  conditions;  and,  since  it  is  pi*etty  gener- 
ally accepted  that  the  granites  are  of  from  Devonian  to  Carbon- 
iferous age  (See  p.  86,  Mines  and  Mineral  Statistics),  the  tableland 
of  New  England  must  have  been  subjected  to  the  ravages  of 
atmospheric  agents  since  the  close  of  the  Carboniferous  period  at 
least. 

There  is  no  evidence  that,  since  the  granitic  upheaval  first  took 
place,  there  has  been  any  cessation  in  the  process  of  denudation, 
and  in  the  period  of  timo  which  has  elapsed  the  quantity  of 
material  removed  must  be  truly  enormou& 
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This  point  is  brought  home  to  us  whether  we  ex&i:  ire  the 
iflanking  rocks  of  the  Carboniferous  series  formed  of  the  debris 
fix>m  these  older  beds  which  were  tilted  by  the  granite,  or,  on  the 
other  hand,  study  the  New  England  District  itself  and  find  that 
the  slates  which  yet  remain  are  only  outlying  patches  included 
in  folds  in  the  granites  by  which  they  have  been  partially  protected 
from  denudation. 

A  section  from  Glen  Creek  to  Butler's  Reef,  in  the  Emmavillo 
District,  forms  a  good  illustration  of  this — 


v\: 


K'\ ^;.W\  ^^ \^.K  W  ^  -  K K \- K  K  ^o  ^ ^ 

c 
N.W.  S.E. 

Section  from  Qlm  Creek  to  Butler^ $  Lode. 

a.  Granite,     b.  Slates,     c.  Lode. 
B,  Butler*8  Claim.     /).  Dolcoath.     T.  Taylor's. 
O.  Gnmite  belt  in  which  Hammer  &  Dnll  and  Dutchman's  claims 
arc  situated. 

and  it  will  be  seen  that,  in  places,  the  granite  now  stands  high 
above  the  level  of  the  slates,  which,  indeed,  are  only  held  as  basins 
or  synclinal  troughs  in  the  hollows  in  the  granite. 

This  is  in  itself  suggestive  of  the  time  at  which  the  denudation 
of  the  tin-bearing  rocks  commenced,  and  may  also  assist  us  in 
tracing  the  period  of  the  felspathic  eruptions. 

The  dykes  of  felspar  and  quartz  porphyry  traverse  both  the 
granites  and  slates,  and  in  Bailey's  alluvial  mine  at  Hose  Valley, 
and,  indeed,  in  other  localities  as  well,  tufaceous  beds,  which  may 
be  either  true  ash  beds  or  may  have  been  derived  from  the 
decomposition  of  the  dyke  rocks  themselves,  are  found  resting  upon 
the  tin-bearing  gravels.  These  tufaceous  beds  correspond  very 
closely,  both  in  appearance  and  chai'acters,  with  those  tufas  which 
ai-e  interstratified  with  the  lignites  of  Mount  Somers,  New 
Zealand,  and  which  flank  the  massive  quartz  porphyry  (Liparite) 
eruption  of  that  place. 

What  little  evidence  there  is  to  be  gathered  would  appear  to 
point  to  the  fact  that  the  eruption  of  these  quartz  porphyries  of 
New  England  only  preceded  the  basaltic  outburst  by  a  short  time, 
geologically  speaking,  and  that  these  felspathic  rocks  are,  in  fact, 
the  earliest  acidic  lavas  of  that  period,  which,  while  finding  their 
way  to  the  surface  through  rents  in  the  earth's  crust,  were  of  two 
viscous  a  nature  to  flow  to  any  distance  from  the  centre  of 
.  eruption,  and  in  many  cases  began  and  ended  their  history  as 
dykes  through  the  country. 
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In  some  cases,  however,  these  acidic  outbursts  were  followed  by 
fragmental  eruptions  of  greater  or  less  violence,  and  in  some  parts 
great  quantities  of  felspathic  ashes  have  accumulated  on  the  surfaoa 

The  outpouring  of  these  acidic  lavas  has  been  followed  by 
basaltic  eruptions,  and  the  lines  of  fissure  having  been  already 
determined,  the  more  fluid  basic  lavas,  when  they  were  ejected, 
flowed  for  great  distances  down  the  valleys,  often  burying  up  the 
gravels  of  the  old  river-beds,  and  protecting  the  wealth  of  tin 
thus  entombed  from  the  denuding  action  of  the  rain. 

These  basaltic  rocks  are  of  very  great  extent,  and  have  buried  up 
enormous  areas  of  country ;  thus,  between  Glen  Innes  and 
Inverell  they  cover  an  area  over  20  miles  in  width,  forming 
all  the  peak's  of  the  Waterloo  Eange,  and  that  area  has  not,  up  to 
the  present  time,  proved  to  carry  tinstone  below  the  basalts, 
although  alluvial  workings  exist  about  7  miles  east  of  InverelL 
All  the  earlier  features  of  the  country  were  obliterated  by  these 
flows,  and  New  England  was  reduced  from  a  region  of  hills  and 
valleys  to  one  more  nearly  approaching  a  tableland  in  character^ 
and,  although  some  peaks  remained  above  the  molten  sea,  the 
ranges  which  now  exist  have  been  chiefly  carved  out  of  these 
basaltic  rocks. 

Occurrence  of  Lodes,  &c. 

Although  up  to  the  present  time  lodes  appear  to  be  somewhat  rare 
in  the  New  England  District,  there  are  certain  undoubted  instances 
of  their  occurrence,  and  I  propose  to  describe  in  detail  one  of  the 
]nore  remarkable,  premising  that  others  will  doubtless  yet  be  found. 

It  is  in  the  Emmaville  District  that  the  only  true  tin-bearing 
lodes  are  being  worked.  These  are  known  as  Butler's  and  the 
Dutchmaji  lodes,  but  other  outcrops,  which  appear  on  the  surface 
to  belong  to  the  true  fissure  veins,  are  found  in  the  Cumberton, 
Hammer  and  Drill,  and  Pearman  Beacroft  &  Co.'s  claims,  all  of 
which  are  situated  near  Glen  Creek,  and  are  on  the  line  of  the 
Dutchman's  lode,  which  is  being  worked  on  the  tableland. 

The  numerous  other  deposits  of  tin  which  are  receiving  attention, 
such  as  those  in  the  Dolcoath  mine  and  the  so-called  Ottery  lode^ 
belong  to  one  or  other  of  the  irregular  deposits  which  will  be  men* 
tioned  further  on. 

The  Butler's  lode  may  be  taken  as  a  fair  type  of  these  true 
fissure  veins.  It  is  well  defined,  vaiying  in  thickness  from  3  or  4 
feet  up  to  23  feet  in  some  parts.  It  consists  chiefly  of  quartz, 
many  crystals  of  which  are  encased  in  chlorite,  and  in  some  parts 
of  the  mine  this  chlorite  is  very  plentiful,  carrying  tinstone  as 
crystals  and  crystalline  patches. 

The  lode  is  a  true  one,  lying  between  well-defined  walls,  and  has 
an  average  north-east  course,  but  where  it  pinches  it  generally 
takes  on  northing.  In  places  the  lode  splits  and  while  one  portion 
goes  to  the  northward,  the  other  holds  its  north-east  course,  the 
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westerly  branch  as  it  leaves  the  lode  underlying  at  a  flatter  angle 
than  the  more  easterly  one,  so  that  the  bi*anches  will  probably  junc- 
tion again  in  depth. 

The  richer  portions  of  the  lode  are  generally  on  the  hanging  and 
footwall  sides  of  the  reef,  where  the  tin  occurs  associated  with 
quartz  alone,  but  in  many  places  the  whole  width  of  the  lode  is 
sufficiently  rich  to  pay  for  working.  So  far  as  I  can  judge,  about 
5%  of  tinstone  is  a  payable  return,  and  in  some  cases  even  less  is 
worked,  2  or  3  per  cent,  paying  for  crushing. 

The  lode  has  been  traced  for  a  great  distance  along  the  surface, 
and  a  shaft  about  60  feet  deep  sunk  from  the  adit  level,  carrying 
the  lode  down  with  it.  The  countiy  in  which  the  lode  occurs 
consists  of  a  porph3rritic  granite,  which  is  decomposing  rapidly  on 
the  surface,  but  there  is  not  much  white  mica  in  the  rock,  and, 
although  it  is  found  in  the  lode,  it  does  not  appear  to  be  of  frequent 
occurrence. 

The  presence  of  chlorite  in  the  lode  is  of  interest  as  aflbrrling  a 
parallel  case  to  the  gold-bearing  reefs  of  Adelong,  which  also  trav- 
erse granite,  and  it  is  probable  that  this  chlorite  is  a  product  of 
decomposition  of  the  rocks  which  were  shattered  by  the  movement 
which  first  opened  the  reefs. 

The  following  sketches  illustrate  some  of  the  points  of  interest 
in  connection  with  Butler's  lode.  The  positions  of  the  rich  parts 
are  shown,  as  well  as  the  pinching  of  the  lode  in  depth,  while  the 
plan  illustrates' the  occurrence  of  the  ore  along  the  course  of  the 
lode. 


SECTION 


Section  across  Butler's  Lode,  Plan  of  part  of  Bntler^s  Lode 

a.  Granite.  6.  Rich  tinstone  andqnartz.  c.  Chlorite  lode. 

A.  Adit  W.  Winze. 
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Irregular  Deposits. 

Although  true  fissure  lodes  do  not  appear  to  have  been  found 
very  widely  distributed  throughout  the  New  England  area, 
there  have  been  numerous  deposits  of  tinstone  discovered  which 
are  sufficiently  productive  to  pay  for  working,  and  some  of  these 
are  exceptionally  rich.  These  are  all  somewhat  closely  related 
one  to  the  other,  and  will  be  better  described  together. 

The  granite  itself  in  the  stanniferous  belt  already  alluded  to  is 
largely  impregnated  with  cassiterite,  a  small  percentage  occurring 
throughout  the  length  and  breadth  of  the  exposure,  but  along 
certain  lines,  indeed  generally  near  the  junctions  of  the  granite 
and  slate  shown  in  the  section  (page  97),  the  granite  is  some- 
times so  richly  impregnated  as  to  form  a  tin-rock,  which  would 
be  of  high  economic  value  as  stamps  work.  Probably  the 
richest  of  these  impregnated  belts  of  rock  is  that  included  in 
the  Dolcoath  mine,  at  Glen  Creek,  and  it  occurs  in  a  belt  of 
greisen  which  is  an  offshoot  from  the  main  belt  of  granite,  and  is 
found  cropping  up  between  two  belts  of  slate. 

The  mode  of  occurrence  of  this  stone  may  be  illustrated  by  the 
following  sketch-plan  corresponding  to  the  section  on  page  97. 
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Plan  ofcountrjf  between  Dolcoaih  and  Butler* s  lode. 
a.  Granite.        b.  Greisen.        c.  Slates. 

It  will  be  seen  that  o£&lioots  from  the  main  mass  of  granite  are 
found  cropping  out  at  the  surface  between  two  belts  of  slate, 
and  it  is  in  these  ofishoots  that  the  main  impregnations  of  tin- 
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stone  occur.  The  granite  throughout  this  area  carries  a  large 
proportion  of  white  mica,  but  in  these  offshoots  or  arms  the  rock 
often  passes  into  a  true  greisen  so  thickly  impregnated  with  tin- 
stone that  a  block  less  than  1  foot  cube  often  weighs  more  than 
1  cwt,  and  tinstone  can  be  seen  quite  thickly  speckled  through 
the  rock. 

Throughout  these  impregnated  areas  numerous  small  veins 
occur  in  which  the  cassiterite  has  crystallized  out,  and  in  some 
cases  these  veins  have  well-detined  walls  for  a  short  distance,  in 
others  the  crystals  of  tinstone  penetrate  into  the  walls  of  the 
cavity  ;  but  in  either  case  they  are  doubtless  veins  of  segregation, 
the  tinstone  in  which  has  been  directly  derived  from  the  surround- 
ing coujitry. 

The  deposits  of  the  Gulf  mines  and  the  Giant's  Den,  near 
Bendemeer,  are  reported  to  be  similar  in  character,  and,  judging 
from  the  general  descriptions  of  them  which  I  have  been  able  to 
gather,  there  can  be  little  doubt  that  such  is  the  case  since  the  tin 
seems  to  be  very  widely  distributed,  and,  in  the  samples  I  have 
seen,  appears  generally  to  be  disseminated  through  the  rock. 
The  same  remarks  will  apply  equally  well  to  the  new  discoveries 
on  the  railway  reserve  6  miles  from  Tenterfield. 

In  the  neighbourhood  of  Tingha  several  attempts  have  been 
made  from  time  to  time  to  work  some  of  these  irregular  deposits, 
and  although  at  this  time  the  Bischoff  mine,  at  Stannifer,  is  the  only 
one  in  which  work  is  being  carried  on — and  even  this  is  under- 
stood to  be  on  the  eve  of  suspending  operations — some  description 
of  the  deposits  will  be  of  interest,  more  especially  because  some 
very  rich  patches  of  ore  have  been  found  from  time  to  time. 

The  first  claim  worked  was  the  Bolitho  mine,  where  a  leader 
only  a  few  inches  wide  on  the  surface  was  traced  for  a  consider- 
able distance  along  a  north-east  course,  and  was  also  sunk  and 
driven  on.  The  stone  yras  not  particularly  rich  on  the  surface  ; 
but  at  a  short  distance  down  it  opened  up,  and  some  remai'k- 
ably  large  and  pure  masses  of  cassiterite  were  extracted,  one 
block  over  7  cwt.  in  weight  having  been  taken  out  solid. 

There  would  appear  to  have  been  several  patches  of  ore  raised 
from  this  mine  ;  but  work  was  eventually  suspended  owing  to  the 
stone  running  poor ;  but  even  now  there  seems  to  be  sufficient 
inducement  to  further  prospect  the  claim,  although,  the  shaft 
being  full  of  water,  it  is  impossible  to  examine  the  old  workings. 

The  country  rock,  which  is  granite,  is  traversed  by  a  perfect 
network  of  veins  of  quartz  carrying  tinstone  in  greater  or  less 
quantity,  and  with  economical  crushing  appliances  would  make  a 
feir  stockwork. 

The  tin  deposits  of  Tingha  belong  chiefly  to  these  •'*  stockworks," 
for  the  Buchart  mine,  which  lies  about  2  miles  north  of  the 
township,  is  another  illustration  of  this  class  of  deposit     In  this 
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mine  the  main  leader,  which  has  been  followed,  and  which  is  only 
a  few  inches  in  thickness,  has  also  a  north-east  course ;  but  the 
rock,  which  is  a  hard  haplite,  somewhat  resembling  a  coarse  elvaa 
in  character,  is  traversed  by  innumerable  small  strings  and  veins 
of  quartz  and  tinstone  which  intersect  the  country  in  every  direc- 
tion, and  form  a  perfect  network  of  veins. 

The  Buchart  Company  has  long  since  become  defunct ;  but  even 
now  Chinamen  are  working  the  vein,  and  presumably  making  it 
pay,  although  they  are  only  ^^  fossicking*'  and  crushing  the 
specimens  with  a  pestle  and  mortar. 

Lying  to  the  westward  of  this  claim  Partridge's  mine  is  situated, 
and  in  this  another  vein  of  similar  character  has  been  met  with, 
also  coursing  north-east,  but  the  rock  in  which  it  occurs  is  a  soft 
decomposed  granite,  and  although  there  are  several  thin  veins 
there  does  not  appear  to  be  so  complete  a  network  as  in  the  other 
localities  mentioned.  The  deposit  is,  however,  of  considerable 
interest,  and  the  following  section  will  illustrate  the  mode  of 
occurrence  of  the  ore. 


Section  across  Partridgt^a  claim. 
a.  Granite.  6.  Vein,  carrying  tinstone.  c.  Alluvial  tin.  d.  Soil. 
The  alluvial  tin  has  been  found  on  either  side  of  the  granite  spuir, 
but  at  no  great  distance  from  the  ridge,  and  close  to  the  vein,  the 
granite  was  literally  paved  with  tinstone.  It  would  appear  pro- 
bable that  this  rich  alluvial  deposit  had  been  derived  firom  floors 
which  were  tributary  to  the  vein,  as  the  stone  in  the  vein  itself 
has  not  hitherto  proved  to  be  rich. 

Gash  Veins  in  Slate. 

Closely  associated  with  those  deposits  last  described  are  some 
which,  while  not  appearing  to  be  of  much  economic  value,  are  still 
of  great  scientific  interest.  These  deposits  occur  as  thin  veins  or 
leaders  traversing  the  slates  which  occupy  the  hollows  in  the 
granites  already  alluded  to,  and  which  are  shown  on  the  section 
(page  5).  Some  work  has  been  expended  on  these  veins,  both  in 
Taylor's  claim.  Glen  Creek,  and  also  on  parts  of  the  area  held  by 
the  Dolcoath  mine. 

These  leaders  are  seldom  more  than  an  inch  in  width,  and  consist 
chiefly  of  quartz  with  large  well-defined  crystals  of  tinstone ;  but 
in  one  case,  in  Taylor's  claim,  a  vein  of  this  sort  has  widened 
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to  about  4  incheSy  and  a  quantity  of  white  mica  occurs  in  the 
leader  which  is  consequently  greisen,  and  so  might  be  looked  upon 
as  a  segr^ation  vein. 

These  veins  would  appear  to  have  been  formed  by  fractures  of 
the  rock  during  the  upheaval  of  the  granite,  by  the  folding  of  the 
slates  in  fact,  and  as  no  subsequent  movement  appears  to  have 
taken  place  it  is  extremely  improbable  that  these  veins  will  lead 
down  to  true  lodes  below,  but  will  most  likely  finish  at  the  junc- 
tion of  the  granite  and  slate  in  deptL  The  granite,  however,  would 
probably  be  impregnated  with  tin  at  the  junction,  or  even  contact 
deposits  might  occur. 

A  good  deal  of  work  has  been  expended  on  these  veins,  and 
I  venture  to  think  more  attention  has,  perhaps,  been  devoted  to 
them  than  they  deserve;  but  gash  veins  are  of  such  rare  occurrence 
that  these  deposits  are  deserving  of  mention,  although  even  these 
are  very  poor  illustrations  of  a  class  of  deposits  to  which  some 
authors  attach  so  much  importance,  but  the  existence  of  which  has 
previously  been  called  in  question  both  by  Mr.  J.  A.  Phillips  and 
mysell 

Near  Silverton  tinstone  has  been  found  as  large  crystals  through 
greisen  which  is  traversing  schist,  the  granite  cropping  out,  near  by, 
both  to  the  east  and  west.  At  Pearson's  claim,  Poolamacca,  a 
large  body  of  stone  is  reported  to  occur  about  8  feet  wide  between 
well-defined  walls,  but  the  rock  would  lead  one  to  believe  that  it 
had  been  intruded  from  below.  The  characters  of  both  the  vein- 
stuff  and  the  country  would  augur  well  for  the  future  of  the 
district  from  a  tin-producing  point  of  view.* 

Associated  Minerals. 

Other  minerals  have  been  found  in  great  variety  associated  with 
the  deposits  of  tinstone  in  New  England,  although  they  are  not, 
hitherto,  quite  so  diverse  in  character  as  those  described  from  the 
tin-bearing  areas  elsewhere,  but  this  is  probably  due  to  the  fact 
that  the  country  has  not  yet  been  so  carefully  studied,  mineral- 
ogically,  as  the  older  and  more  settled  mining  districts  of  Cornwall 
and  Germany. 

Most  of  those  minerals,  however,  which  are  generally  looked 
upon  as  the  inseparable  associates  of  tinstone  elsewhere  have  been 
found  in  New  England;  and  first  of  all  should  be  mentioned 
wolfram,  which  is  the  curse  of  the  tin-miner  in  Cornwall,  where 
it  frequently  occurs  in  the  same  lodes  as  the  tin,  and,  in  conse- 
quence of  its  specific  gravity,  which  is  identical  with  that  of  tin- 
stone, defies  all  attempts  at  separation  by  purely  mechanical  means. 
This  wolfram  has  been  found  somewhat  plentifully  in  New  Eng- 
land, but,  fortunately,  so  far  it  generally  occurs  in  different  veins 

*  See  Mr.  Wilkinson's  Report  on  the  silver-bearing  lodes  of  the  Barrier 
Banget,  p.  10,  1884. 
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from  those  which  carry  the  tin*  and  so,  in  view  of  the  new  appli- 
cations which  it  has  lately  received  in  steel  manufacture,  may  be 
looked  upon  as  a  new  source  of  prospective  wealth,  instead  of  only 
an  encumbrance. 

Copper  pyrites  is  a  common  associate  of  tin,  especially  around 
Dolcoath,  where  some  very  rich  samples  occur,  but  generally  only 
as  small  patches  in  the  rock.  In  some  veins  arsenical  iron  pyrites 
occur  in  considerable  quantities,  notably  in  the  centres  of  the  lodes, 
but  it  is  also  impregnated  through  the  rock  in  greater  or  less 
quantities. 

Veins  of  fluorspar  have  been  found,  but  they  are  not  of  fre- 
quent occurrence,  and  the  deposits  hitheii;o  have  been  small. 

Other  minerals  containing  fluorine  in  their  composition,  such  as 
tourmaline  and  whit«  mica,  are  of  frequent  occurrence  :  and  topaz 
is  exceedingly  common  in  the  alluvial  deposits,  sometimes  as  fairly 
perfect  crystals,  one  in  the  possession  of  Mr.  D.  Porter,  at  Tam- 
worth  being  of  great  size. 

The  association  of  beryl  with  the  tinstone  of  the  Gulf  mine  is 
well  known,  but  its  occurrence  deserves  a  passing  mention  here, 
since  it  is  unusual  to  find  beryl  literally  forming  a  rock,  as  in  this 
locality,  with  tinstone  impregnated  through  it. 

In  the  Inverell  District,  diamonds,  sapphires,  zircons,  &a,  are 
found  associated  with  tinstone  in  alluvia,  or  perhaps  it  would  bo 
more  correct  to  say  that  tinstone  occurs  in  the  diamantiferous 
deposits,  for  there  is  not  sufficient  tinstone  present  to  pay  for  the 
extraction  of  that  mineral  alone,  although  it  can  be  saved  in  the 
process  of  diamond-washing,  and  serves  to  partially  defray  the 
expenses  of  working. 

The  tinstone  itself  occurs  in  a  variety  of  forms  and  of  different 
colours.  Even  in  the  same  mine  we  frequently  find  pure  white 
oxide  of  tin,  ruby  tin,  resin  tin,  and  deep  black  crystals.  In  some 
cases  I  have  seen  one-half  of  a  crystal  white  and  the  other  half 
red ;  while  in  others,  again,  the  different  colours  blend,  one  with  the 
other,  in  a  most  remarkable  manner.  The  tinstone  also  varies 
greatly  in  its  degree  of  coarseness,  large  crystals  an  inch  through 
being  associated  with  tlie  finest  dust,  and  this,  in  addition  to  the 
amount  of  slimes  necessarily  made  in  crushing  a  brittle  mineral 
like  tinstone  with  a  battery,  renders  perfect  saving  appliances 
absolutely  necessary. 

At  Pearson's  claim,  Silverton,  previously  referred  to,  some  of 
the  tinstone  has  a  most  remarkable  iridescence — green,  red,  and 
blue — imparting  to  it  the  appearance  of  a  copper  mineral,  but  this 
is  probably  due  to  some  physical  character  of  the  tinstone,  although 
it  is  possible  that  impurities  in  the  ore  may  account  for  it. 

*  At  Hogue's  Creek  lodes  Mr.  Wilkinson  reports  its  occurrence  with  tin 
and  Bismith.     {Vide  Annual  Report,  Department  of  Mines,  p.  155,  1883.) 
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Alluvial  Deposits. 
The  alluvial  deposits  may  be  divided  at  once  under  two  heads — 
a.  Deep  leads 
h.  Surfacing  and  shallow  placers 

and  these  require  separate  treatment  in  a  description.  Tlie 
greater  quantity  of  tin  which  has  hitherto  been  raised  in  New 
England  has  been  derived  from  one  or  other  of  these  classes  of 
deposit,  and  it  was  the  shallow  leads,  those  in  which  the  cover 
seldom  exceeded  40  or  50  feet,  which  tirst  brought  this  Colony  into 
prominence  as  a  tin-producing  district 

All  the  alluvial  deposits  of  any  importance  hitherto  discovered 
are  confined  to  the  area  previously  defined,  and  appear  to  have 
been  derived  directly  from  the  parent  rock  on  which  they  rest, 
and  so  may  serve  as  a  guide  by  which  impregnations  and  lodes 
may  be  traced. 

In  the  Vegetable  Creek  area  the  shallow  leads  have  now  been 
all  worked  out  so  far  as  European  enterprise  is  concerned,  but  the 
Chinese,  who  are  now  in  equal  numbers  with  Europeans,  about 
500  of  each  being  registered,  still  continue  to  rework  some  of  the 
old  claims. 

Some  exceedingly  rich  deposits  were  found  at  the  Y  Waterholo 
and  Graveyard  leads,  and  again  close  to  the  township  of  Emma- 
ville  and  at  Rose  Vallpy,  some  of  them  resting  on  the  main 
bottom,  others,  as  mentioned  by  Mr.  David,  upon  basalt,  below 
which  deep  leads  have  been  struck ;  but  although  the  shallow  leads 
are  found  higher  up  the  valleys  the  courses  of  the  deep  leads 
generally  correspond  very  closly  with  those  of  the  shallow  ones, 
which  have  been  deposited  during  more  recent  times. 

At  Tingha  numerous  shallow  deposits  have  been  worked  out,  but 
at  the  present  time  little  is  being  done  except  by  Chinamen  who  are 
working  on  Copers  Creek,  but  although  there  are  even  now  over 
a  thousand  at  work  large  numbers  have  left  the  locality  lately. 

It  has  been  stated  that  these  shallow  leads  are  now,  to  all  in- 
tents and  pui-poses,  exhausted,  but  the  history  of  the  deep  leads  is 
yet  in  its  infancy. 

These  deposits  are  found  below  a  varying  thickness  of  cover, 
from  140  feet  to  about  180  feet ;  and  in  some  cases  the  leads  are 
buried  below  solid  floes  of  basalt,  while  in  others  no  basalt  is  met 
with  in  sinking.  The  basaltic  streams,  however,  appear,  up  to 
the  present,  to  have  formed  the  main  guide  in  the  search  for  deep 
leads,  and,  stretching  from  Emmaville,  an  almost  continuous 
stream  of  this  rock  has  been  traced  through  Kangaroo  Flat  to 
Spring  Creek,  a  distance  of  about  30  miles. 

This  area  has  been  prospected  at  various  points,  but  it  is  in  few 
places  only  that  payable  tin  has  yet  been  found,  of  which  Rose 
Valley,  Two  Mile,  Kangaroo   Flat,  and   Spring  Creek  may  be 
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cited  as  the  only  places  which  have  yet  been  shown  to  carry   tin 
in  leads  which  are  worth  working. 

There  would  seem  to  be  some  reason  to  believe  then  that  these 
different  deposits  have  not  been  formed  by  one  and  the  same 
stream,  or,  if  they  were,  have  received  their  tin  from  lateral 
streams  which  drained  into  the  valley  of  that  time ;  and  this  is 
more  likely  to  be  the  case  when  we  consider  that  between  the 
Two  Mile  and  Kangaroo  Flat  a  distance  of  15  miles  inter- 
venes, which  has  hitherto  proved  unproductive,  and  a  barren  area 
of  equal  length  exists  between  Kangaroo  Flat  and  Spring  Creek  ; 
but,  at  the  same  time,  it  must  be  borne  in  mind  that  fiie  main 
channel  may  have  been  missed  in  the  various  prospecting  shafts- 
that  have  been  sunk,  and  so  that  leads  may  yet  be  discovered. 

In  support  of  this  view  it  may  be  mentioned  that  at  Kose 
Valley  a  great  deal  of  work  was  expended  by  Bailey  and  party 
bofore  any  payable  leads  were  found,  that  worked  by  the  Wesley 
Company  having  taken  a  different  course  to  what  was  originally 
supposed ;  but  sufficient  inducement  was  found  to  continue  pros- 
pecting, with  the  result  that  at  the  present  time  a  lead,  from  a 
few  yards  to  30  yards  wide,  and  from  2  feet  to  8  feet  thick,  has 
been  found  in  Bailey's  claim,  and  has  been  driven  on  for  400  yards 
without  any  sign  of  change  in  the  deposit  What  is  supposed  to 
be  a  continuation  of  this  lead  is  found  in  the  adjoining  claims. 
Fox's  and  Cuneen's,  and  will  probably  yet  be  found  in  Moran's 
and  Gordon's  claims,  although,  I  understand,  over  £6,000  has  been 
expended  in  prospecting  the  latter  without  anything  payable 
being  struck  as  yet. 

This  lead  in  Bailey's  claim  was  found  by  driving  from  the  old 
workings  along  a  tributary  gutter,  and  when  struck  a  shaft  was 
sunk  to  work  it  and  also  to  drain  the  ground  and  a  large  quantity 
of  water  was  met  with  in  the  early  days  of  the  mine,  which  has 
now  been  reduced  to  a  minimum,  and  is  ewily  kept  down  by 
baling. 

The  section  of  the  shaft,  as  given  me  by  one  of  the  proprietors, 
is  as  foUows: — 

Surfaca 

Soil  and  pipeclay 80  feet. 

Pipeclay    10    „ 

Drift  (no  tin)   6    „ 

Sediment  12    ,, 

Drift  (no  tin)    8    „ 

Sediment  9    „ 

Tin-wash 8    „ 

133  feet 
From  which  it  will  be  seen  that  the  basalt  is  not  passed  through 
in  sinking,  although  in  the  same  claim,  and  at  a  short  distance 
only  from  the  shaft,  the  solid  basalt  is  met  with,  and  is  as  much  as 
80  feet  thick. 
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I  was  not  able  to  examine  the  section  of  this  shaft  as  it  is  lined, 
but  some  of  the  material  on  the  surface,  which  is  included  in  the 
first  90  feet  of  sinking,  appears  to  consist  of  a  fine-grained  fel- 
spathic  ash,  which  has  been  converted,  at  places,  hj  decomposition 
into  clay,  and  these  ash  beds  are  found  in  other  sections  under- 
lying the  basalts. 

l^e  bottom  in  Bailey's  mine  is  of  great  interest.  It  consists  of 
felspar  porphyry  in  part,  resting  upon  slates,  each  of  these  con- 
stituting the  bottom  in  (Ufierent  parts  of  the  mine.  The  following 
section  will  illustrate  their  relations,  and  is  taken  along  the  course 
of  the  tunnel : — 


V 

\ 


Section  along  tunnel  in  Bailmfs  Claim, 
T.  Tiinnel  from  which  wash-dirt  has  heen  removed  : — 
a.  Slates,      b.  Felspar  porphyry.      c.  Sediment  overlying  the  tin-wash, 
and  I  believe  a  similar  section  was  met  with  in  the  old  workings. 

This  felspar  porphyry,  which  is  called  granite  locally,  is  looked 
upon  as  the  main  bottom  in  the  district,  and,  as  a  general  rule, 
such  is  undoubtedly  the  case.  It  is  of  the  greatest  importance, 
however,  to  place  on  record  the  fact  that  at  one  point  in  this 
mine  there  is  an  undoubted  instance  of  a  tin  gutter  on  this 
rock,  the  lead  of  tin  being  overlain  by  a  rock  which  corresponds 
in  all  respects  with  the  lower  one.  This  section  is  cut  across  by 
a  small  prospecting  drive,  in  the  side  of  which  it  can  be  seen,  as 
follows : — 


„,     R  o  o  r    o  r      L  E  V  E  I-         ^ ^.^ 


---tr- 


-H  -:-  -J- 


Section  eilofnj  prospecting  drive  in  Bailey^s  Mine, 
a.  Felspar  porphyry.      b.  Tin- wash.       c  Felspar  porphyry  (tufa?). 


Digitized  by  VjOOQIC 


106  TIN   DEPOSITS   OP  NEW  SOUTH   WALES. 

Although  this  lead  of  tin  is  small  and  has  no  immediate 
economic  value,  its  occurrence  is  of  great  importance  as  furnish- 
ing evidence  of  the  possible  widespread  occurrence  of  leads  below 
some  of  these  acidic  volcanic  rocks,  more  especially  when  it  i& 
considered  that  there  are  very  widespread  areas  of  tliese  rocks^ 
below  some  at  least  of  which  tin  leads  may  yet  be  found. 

I  have  devoted  a  good  deal  of  space  to  a  description  of  Bailey's 
mine  in  this  essay,  not  because  it  is  the  only  alluvial  mine  in  the 
district,  but  on  account  of  its  value  and  the  many  interesting 
features  which  can  be  elucidated  there. 

Deep  leads  are  also  being  worked  in  the  Tingha  District,  as  in 
the  Brickwood  mine,  and  again  at  Stony  Creek  ;  but  up  to  the 
present  time,  although  they  lie  below  the  basalt  and  are  subject 
to  all  the  disadvantages  of  deep  sinking,  they  do  not  appear  to 
be  sufficiently  thick  to  pay.  At  the  Brickwood  claim  the  wash  is 
not  more  than  18  inches  thick  on  an  average,  and  f  cwt.  to  the 
load  is  not,  I  am  informed,  payable. 


Relations  op  Igneous  Covering  Rocks. 

It  will  be  apparent  that  a  great  deal  of  interest  attaches  to  the 
period  of  the  different  eruptions  of  the  igneous  rocks  of  the  dis- 
trict, apart  from  the  economic  aspect  of  the  question,  which  is 
intimately  associated  with  the  period  at  which  the  deposits  of 
alluvial  tin  commenced  to  be  formed. 

With  regard  to  the  formation  of  the  tin-leads,  it  will  be  well  to 
glance  back  for  a  moment  to  the  conclusions  which  we  have 
arrived  at  regarding  the  characters  of  the  tin-bearing  deposits  in 
the  slates  and  granites,  and  in  doing  so  we  find  that  the  greater 
number  of  those  yet  known  occur  as  impre<?nations  through 
the  granites  or  as  veins  of  segregation,  and  in  both  cases  the 
tin  was  probably  introduced  into  the  rock  contemporaneously 
with  the  formation  (metamorphism)  of  the  rock  itself.  Whether 
it  originally  existed  as  a  fluoride  of  tin,  and  has  since  been  con- 
verted into  oxide,  the  numerous  fluorides  which  are  associated 
with  the  tin  deposits  having  been  formed  at  its  expense,  or 
not,  is  a  matter  of  very  little  importance  from  our  present 
point  of  view,  for,  in  any  case,  we  may  look  upon  the  tin  as 
contemporaneous  with  the  granite,  although  the  true  lodes 
were  tilled  during  later  times,  and  the  formation  of  the 
alluvial  deposits  would  commence  so  soon  as  the  tin-bearing  rocks 
were  laid  bare  and  exposed  to  surface  denudation.  This  could 
only  have  been  brought  about  during,  geologically  speaking,  recent 
times,  since  all  granite  having  been  formed  at  great  depths  below 
the  surface  of  the  ground,  an  enormous  amount  of  material  would 
have  to  be  removed  before  the  basal  wreck  now  exposed  could 
have  been  brought  to  light. 
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It  is  probable  that  during  the  early  history  of  this  district  some 
dykes  of  quartz  porphyry  and  felspar  porphyry  might  have  been  in- 
truded through  both  the  granites  and  slates,  the  haplite  at  the 
Buchart  mine  being  a  possible  illustration  of  this ;  but  there  are 
no  means  yet  available  for  distinguishing  these,  if  they  do  occur, 
from  those  later  eruptions  which  preceded  the  basaltic  outbursts 
of  Miocene  or  Pliocene  timea 

The  evidence  adduced  from  Bailey^s  mine  shows  us  that  tin- 
leads  were  in  coui-se  of  formation  during  the  acidic  eruptions,  and 
that,  in  some  cases  at  least,  tin-leads  may  be  overlain  by  felspar 
porphyries,  but  the  nature  of  the  rock  itself  will  preclude  the 
idea: — 

(1.)  That  any  widespread  surface  floes  of  these  rocks  could 
occur,  because  they  are  necessarily  of  too  viscous  a  nature 
to  flow  far  from  their  vent,  and  therefore 
(2.)  That  tin  leads  could  not  be  buried  up  by  them  unless 
the  rocks  had  been  inverted  during  a  series  of  eruptions, 
as  with  the  domites  shown  by  Professor  Judd  in  his 
work  on  volcanoes. 
But  although  this  is  the  case  we  must  not  lose  sight  of  the  fact, 
already  alluded  to,  that  in  some  cases  the  fragmental  eruptions, 
attendant  upon  these  outbxirsts,  form  rocks  which  are  very  diffi- 
cult to  distinguish  as  hand    specimens  from  those  which  have 
really  been  extruded  in  a  molten  state,  and  these  fragmental  rocks 
may,  and  indeed  no  doubt  will,  form  the  covering  of  deep  tin-leads. 

What  constitutes  Payable  Tin. 

a.  In  lodes. 
6.  In  alluvial 

It  is  a  somewhat  difficult  thing  to  state  with  authority  what 
proportion  of  tin  will  pay  for  extraction  in  a  country  like  this, 
where  the  facilities  for  working  vary  so  greatly  in  different  local- 
ities, and  I  shall  content  myself  with  giving  a  few  illustrations  of 
what  is  considered  payable. 

First,  as  regards  lodes,  and  in  this  category  I  would  include 
those  irregular  deposits  to  which  I  have  alluded,  but  which  have 
to  be  crusned  in  the  same  manner  as  true  lodes. 

At  Butler's  lode,  which  is  situated  about  16  miles  from  Emma- 
vUle,  over  a  very  rough  track,  5  per  cent,  of  black  tin  is  con- 
sidered payable,  a  battery,  driven  by  steam,  being  erected  on  the 
ground,  and  but  little  lost  in  treatment. 

At  Dolcoath,  which  is  fully  6  miles  nearer  Emmaville,  but  in 
the  same  direction,  3  per  cent,  stone  will  probably  pay  to 
crush,  especially  when  it  is  considered  that  the  quantity  of  stamps 
work  in  sight  is  very  considerable,  and  doubtless  even  less  would 
pay  for  crushing  at  Tent  Hill,  which  is  close  to  the  smelting  works. 

L 
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We  may  conclude,  however,  that  where  deposits  of  any  size 
exist,  even  in  places  which  are  not  easily  accessible,  a  yield  of  5 
per  cent,  of  black  tin  would  be  a  pa3rable  return. 

As  regards  the  alluvial  deposits,  leference  need  only  be  made 
to  the  deep  leads,  and  in  these  from  1  cwt.  to  ^  cwt  per  load  of 
27  cubic  feet  is  considered  payable,  the  valuable  lead  in  Bailey's 
mine,  which  has  already  been  fully  described,  being  payable  at  ^ 
cwt.  to  the  load,  with  133  feet  of  sinking.  In  shallow  ground  of 
course  much  smaller  returns  will  pay. 

Methods  of  Treatment. 

As  regards  the  methods  of  treatment  employed  considerable 
improvements  have  been  made  of  late  years.  The  original  shallow 
leads  were  woriked  very  imperfectly  by  sluicing,  and  that  much  of 
the  tin  was  lost  is  shown  by  the  fact  that  the  old  '*  burrows ''  are 
often  reworked  by  Chinamen ;  but  the  sluicing  appliances  now 
uged  are  far  more  perfect,  and,  with  the  introduction  of  under- 
currents, very  little  tin  would  be  lost. 

An  apparatus  known  as  a  "  Willoughby"  is  also  employed  for 
cleaning  the  tin  at  some  parts,  and  acts  on  the  principle  of 
OoUom's  jiggers,  but  instead  of  the  water  being  delivered  from 
below  in  intermittent  pulsations  there  is  a  steady  flow  from  below 
through  a  perforated  plate,  and  it  is  claimed  that  the  tin  can  be 
thoroughly  cleaned  by  this  process. 

Where  crushing  is  resorted  to  in  the  lodes,  «fec.,  buddies  and 
slime-tables  are  principaUy  used,  and  the  final  operations  of  tossing 
and  packing  are  employed,  as  in  Cornwall.  At  Butler's  lode  four 
convex  buddies  and  a  self-acting  slime-table  are  employed,  and 
very  little  tin  appears  to  be  lost,  as  next  to  nothing  could  be 
obtained  from  the  tailings  with  a  vanning  shovel. 

At  the  Tent  Hill  works,  which  probably  possess  the  most  i)erfect 
plant  in  the  Colony,  the  crushed  ore  is  first  passed  through 
Rettinger's  separators,  and  from  there  is  taken  to  two  pairs  of 
Petherick's  separators,  which  are  in  principle  the  same  as  CoUom's 
jiggers,  and  from  the  last  pair  of  these  the  finer  material  goes  to 
a  side-blow  percussion  frame.  A  rotating  slime-table  is  also 
employed,  and  the  tailings  are  finally  run  over  convex  buddies. 

As  regards  smelting  works,  a  very  complete  plant  exists  at 
Tent  Hill,  under  the  able  management  of  Mr.  J.  Beid,  charcoal 
being  employed  as  the  fuel ;  and  although  the  price  of  black  tin 
a  short  time  ago  reached  £59  per  ton  at  Vegetable  Creek,  pre- 
sumably on  account  of  a  Queensland  buyer  there  ofleriug  higher 
prices  for  the  ore,  it  has  since  fallen  again  to  the  former  price, 
viz.,  £54  per  ton,  and  at  Tingha,  from  which  place  the  whole  of 
the  tin  is  sent  to  Sydney,  the  price  has  remained  steady  at  X53 
per  ton. 
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In  oondosion,  I  woiild  mention  that,  hotwithstanding  ^e 
enormoiiB  output  of  tin,  no  leas  than  64,794  tons  6^  cwt.  ingots 
and  15,268  tons  11  cwt.  tin  as  ore  having  been  expoited  from  the 
tin-fields  from  the  time  of  their  opening  in  1872  to  the  close  of 
1883,  there  is  jet  room,  in  mj  opinion,  for  a  great  extension  of 
tiiis  prodactiTe  industry,  in  the  development  of  both  deep  leads  and 
lodes,  as  well  as  those  irr^ular  deposits  which  approach  the  lodes 
in  character. 
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The  Aboriginal   Names  of  Rivers  in  Australia 
Philologically  Examined. 

By  the  late  Rev.  Peter  MacPhebson,  M.A. 


[Read  infore  the  Koyal  Society  qf  N,S.  JT.,  4  August,  1886,'] 


It  is  the  purpose  of  this  paper  to  pass  in  review  the  names  which 
the  aborigines  of  Australia  have  given  to  the  rivers,  streams,  and 
waters  generally  of  the  country  which  tbey  have  occupied.  More 
specifically,  attention  will  be  directed  to  the  principles  if  discover^ 
able  on  which  the  names  have  been  given.  In  this  inquiry  con- 
stant r^ard  will  be  had  to  the  question  whether  the  Aborigines 
have  followed  the  same  general  principles  which  are  found  to  pre* 
vail  in  other  languages  of  the  world.  Without  further  preface,  it 
may  be  stated  that  aJl  available  vocabularies  will  be  searched  for 
the  terms  used  to  designate  water,  whether  in  the  shape  of  rivers, 
brooks,  or  creeks ;  expansions  of  water,  as  oceans,  seas,  bays,  or 
harbours;  lakes,  lagoons,  pools,  or  waterboles;  swamps,  or  marshes; 
springs,  or  wells ;  rain,  or  waterfalls ;  and  any  other  form  in  which 
water  is  the  important  element 

M,  imitative  of  the  sound  of  Waters. 
Words  for  Water  containing  the  letter  M. 

To  make  a  beginning,  let  one  of  the  imitative  root  words  for 
water  be  chosen  as  the  basis  of  experiment.  There  is  the  letter  if, 
which  represents  the  humming  sound  pertaining  to  water,  whether 
flowing  in  streams  or  moved  by  tides  and  winds  in  ocean  expanses. 
In  carrying  out  the  experiment  the  method  followed  will  be  (1) 
to  examine  the  vocabularies  for  root-words  designating  water  in 
any  of  the  shapes  already  indicated,  and  embodying  in  the  present 
case  the  letter  m ;  (2)  to  examine  the  gazetteers  of  the  several 
colonies,  to  ascertain  how  the  same  letter  is  embodied  in  the 
actual  names  of  rivers,  streams,  and  waters  generally  ;  and  (3)  to 
compare  the  results  with  the  root  words  for  water  in  other  parts 
of  the  world. 

Proceeding  tentatively  then  with  the  letter  m,  is  it  to  be  found 
embodied  in  root  words  meaning  water  within  the  four  comers  of 
Australia  1  To  this  question  there  is  the  answer  that  the  simple 
form  amUy  meaning  vxUer^  is  found  in  the  region  of  the  Balloane. 
At  Eockingham  Bay  the  form  hammoo  is  found  also  meaning- 
water.  Here,  there  can  be  no  doubt,  the  same  root  is  concerned, 
although  the  m  is  doubled  and  the  word  is  increased  by  the  addi- 
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tion  of  an  aspirate  at  the  beginning.  In  Victoria  such  forms  as 
ummut  and  ammitch  for  sea  are  found.  Here  then  are  tolerably 
plain  evidences  that  the  letter  wi,  as  a  matter  of  fact,  was  used  by 
the  aborigines  as  in  some  way  specially  fitted  to  occupy  a  place 
in  words  intended  to  represent  water. 

Turning  now  to  the  gazetteers  and  books  of  Australian  travel 
for  the  actual  names  of  rivers  and  streams,  there  are  found  such 
names  as  Ma-Ma  and  Mi-Mi  Creek  in  Queensland.  In  New  South 
Wales  there  is  Ooma  Creek,  a  form  which  so  closely  resembles  the 
word  amu^  water^  which  has  already  come  before  us.  Still  further, 
in  Victoria,  there  is  the  Moe  swamp.  In  such  cases,  where  there 
is  no  other  consonant  than  the  radical  m  itself,  the  conclusion 
seems  every  way  reasonable  that  MorMa  and  Mi-Mi  and  Ooma 
and  Moe  just  signified  the  water  in  the  lips  of  the  people  who  lived 
on  the  banks  of  these  watei*s  respectively.  In  farther  consulting 
the  gazetteers,  large  numbers  of  compound  words  for  rivers  and 
waters  are  found  to  contain  the  termination  ma.  Thus  there  are 
such  names  as  the  Murmma  Creek,  Mutti^ma  Creek,  and  many 
more.  Here,  however,  an  apparent  difficulty  occurs,  for  as  the 
aboriginal  names  are  scrutinized  the  form  Mia- Mia  is  found  to 
designate  a  mountain.  In  the  meantime  it  may  suffice  to  point 
out  that  m  is  found  to  be  a  radical  form  used  to  designate  water, 
but  not  mountains ;  and  (2)  such  a  name  as  MiorMia  pretty 
plainly  points  to  the  aboriginal  term  used  in  some  parts  of  Aus- 
tralia, meaning  a  shelter  of  boughs  and  branches  broken  off  the 
trees.  The  Mia-Mia  mountain,  accordingly,  was  very  probably  so 
named  from  some  circumstance  regarding  aboriginal  shelters 
upon  it. 

The  next  stage  in  our  inquiry  is  to  compare  the  result  so  far 
attained  with  what  has  taken  place  among  tribes  and  nations  in 
other  parts  of  the  world.  In  pursuing  this  part  of  our  subject,  it 
is  to  be  noticed  that  the  form  two,  for  water,  remounts  to  a  very 
Iiigh  antiquity,  as  it  was  employed  by  the  Egyptians.  Closely  allied 
was  the  Phoenician  form,  mu ;  in  Hebrew  maim  is  the  plural  for 
waters.  At  this  point  it  is  not  amiss  to  point  out  that  the  letter 
m,  especially  in  its  running  still  more  than  in  its  capital  form,  has 
a  pictorial  significance  in  addition  to  its  fitness  to  represent  water 
owing  to  its  humming  sound,  for  the  letter  7n  is  taken  from  the 
hieroglyphic  representation  of  the  ripple  on  the  surface  of  water, 
and  has  found  its  way  into  a  large  number  of  the  alphabets  of  the 
world.  But,  still  pursuing  the  subject,  it  is  to  be  noticed  that  the 
form  ma  is  tlie  Arabic  for  water;  uma  is  the  Draverian;  and  the 
same  root-letter  is  found  in  the  Tungusian  and  other  Asiatic  dia- 
lects. Still  farther,  rnam  means  fresh  water  in  the  island  of 
Tarawa,  while  m£m  means  the  same  in  Botumah;  amai  and 
huamo  denote  the  swell  of  the  sea  in  Maori;  mi  is  VMier  in  the 
Tigre  language ;  and  the  root  occurs  in  many  moi'e  African  dia- 
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lects.  Mem  is  water  in  the  Upper  Sacramento  in  North  America* 
Whatever  may  be  the  ultimate  meaning  or  value  of  the  foregoing 
facts,  one  point  is  clear,  that  the  aborigines  of  Australia,  in 
adopting  largely  the  imitative  m  to  denote  water,  have  gone  on 
the  same  principle  as  many  other  tribes  of  the  human  family  in 
other  parts  of  the  world. 

Root'Vxyrds  for  Water  represented  by  MB. 

Ha^-ing  started  with  the  letter  m,  we  must  be  guided  by  the 
phonetic  laws  to  which  letters  are  subject ;  or,  indeed,  as  we  are 
proceeding  tentatively,  our  inquiry  may  be  regarded  as  keeping 
an  eye  to  the  question,  whether  or  not  language  amongst  the 
aborigines  of  Australia  was  subject  to  the  same  leading  general 
laws  which  are  found  to  prevail  elsewhere. 

But  as  to  the  affinity  between  the  two  letters  m  and  6. 
We  are  familiar  with  such  illustrations  as  these: — Brotos  means 
a  mortal  in  Greek.  With  the  primative  a  there  would  be 
abrotoSf  an  immortal.  But  b  in  any  such  predicament  displays 
its  affinity  for  m,  hence  the  actual  form  is  ambrotoa*  So, 
reciprocally,  the  affinity  of  m  for  h  :  from  the  Greek  gameOj 
I  marry,  there  would  be  some  such  form  as  gameroSy  one  related 
by  marriage,  a  son-in-law,  but  the  actual  form  is  gambros. 
Dealing  with  the  names  of  rivers,  we  have  the  Sabis,  the  name 
of  a  stream  in  Gaul  mentioned  by  Caesar;  but  at  the  present 
day  the  Sabis  of  Caesar  is  the  Sambre.  In  this  case  both  an  m 
and  an  r  have  been  added  to  the  earlier  form.  Again,  there 
is  the  Abers  of  Ptolemy;  that  river  is  now  understood  to  be  the 
Hvmber^  in  the  north  of  England.  Here  not  only  has  the  b  shown 
its  affinity  for  the  m,  which  has  been  introduced  to  keep  it  com- 
pany, but  another  tendency  of  language  is  also  illustrated :  it  is 
the  lengthening  and  strengthening  of  the  initial  syllable — the 
feeble  vowel  is  fortified  by  the  introduction  of  the  aspirate.  Now, 
the  aspirate  is  closely  akin  to  the  gutturals  g  and  h^  and,  as  we 
shall  see,  the  aboriginal  names  of  streams  present  a  large  number 
of  illustrations  in  cwt^,  gmb^  kmb,  with  their  phonetic  equivalents. 

But  proceeding  with  our  task,  and  working  up  step  by  step  to 
the  longer  forms,  we  have  to  look  at  the  materials  which  illustrate 
the  combination  of  the  letters  mb  in  root-words  for  water.  In 
the  vocabularies  we  noiicey ambaaif  a,  lagoon,  and  alumhah,  a  spring, 
kAlumbOf  salt  water,  in  Western  Australia.  In  the  gazetteers  we 
find  ilm6yIliverand-£'m6o  Creek,  UambyCreek  WamboFondSjCombo 
Creek  Wecomba  Lake,  Mowamha  River,  WaWomM  Brook,  Yeurimba 
Creek.  Also,  it  is  this  combination  of  mb  which  supplies  some  of 
the  most  stately  forms  for  names  of  streams,  as  WaraTn^a  and 
Warra^am^a  Elvers.  Also,  such  a  name  as  Tumby  Island,  in 
South  Australia,  illustrates  the  fact  that  root-words  for  water  are 
used  to  denote  islands  and  promontories. 
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Looking  now  beyond  the  boundaries  of  Australia,  we  find 
illustrations  to  our  present  purpose  in  the  Malay  and  Feejee 
langaages.  There  is  in  Malay  ombak  a  wave,  kumbah  to  wash, 
Tambak  a  fishpond,  tvmba  to  dra/w  toater.  In  Sumatra  there  is 
a  river  named  Jamhi,  exhibiting  the  combination  of  letters  m6. 
Moreover,  this  river  gives  name  to  a  districty  which  drains  the 
waters  of  several  other  streams  besides  the  Janibi  itself.  In  the 
Feejee  vocabularies  occur  the  words  dhomha  to  throw  water,  mbiau 
a  warn,  tomha  a  hay  of  the  sea.  The  foregoing  forms,  both  Malay 
and  Feejee,  are  in  mb  ;  but  the  Malay  supplies  some  in  mjp,  thus  : 
ampah  and  limpahy  to  overflow.  But  in  dealing  with  mb  there 
must  not  be  omitted  the  form  ambu,  toater,  in  the  Sanscrit. 
The  Latin  nimbus,  a  rain-clovd,  is  also  an  example  to  the  point. 
It  may  be  noted  that  while  the  stately  forms  in  mh  are  so  con- 
spicuous in  Australian,  Malay,  and  Feejee,  they  seem  to  be  very 
doficient  in  Maori 

Amplifications  of  MB  in  MBL,  MBN,  MBR. 

The  addition  of  the  liquid  letters  2  n  r  to  the  combination  inb 
produces  some  of  those  euphonious  names  which  have  often  been 
admired ;  thus  there  are  Hskva^mbil  Creek,  Bourtm^^  Creek, 
Oyxrrambene  Creek,  Wiambone  Creek,  Tiambong  Creek,  Tiambra 
Creek,  and  Wambersl  Lake. 

In  looking  to  other  languages  root-words  can  be  found  in  mU 
and  nibn  referring  to  water,  thus  in  Malay  ombal  means  toelf 
tembul  is  to  rise  to  the  surface,  galambung  is  foam,  l^ijamba/ng  is  a 
water  plant,  'pa.nambang  a  ferryma/n,  tambang  to  be  conveyed  by 
water,  lembang  to  drain.  Including  this  last  word  is  the  name 
Vsleniba/ng,  which  is  applied  to  designate  a  district  in  Sumatra, 
which  dnuns  the  waters  of  a  number  of  rivers  besides  those  of  the 
Palembang  itself.  Malay  forms  in  mp  are  such  as  ampang,  a  floai, 
ampvJum  and  lampang,  &  flood.  The  Malay  words  ending  in  ang 
and  bang  remind  us  not  a  little  of  similar  terminations  to  Aus- 
tralian words.  But  further  :  the  euphonious  names  in  mbr,  in  so 
far  as  they  indicate  connection  with  water,  run  parallel  with  words 
of  Greek,  Latin,  and  Gothic  stocks.  There  is  the  Greek  ombros  a 
shower,  with  its  near  relative  in  Latin  uTnber,  also  a  shower.  More- 
over the  Ambrones  were  so  called  as  being  river  people,  just  as 
Umbria  seems  to  have  been  so  called  as  being  a  river  country.  In 
&ct,  forms  in  mbr  are  of  special  interest  The  existence  of  words 
of  this  form  in  different  languages  and  among  different  peoples  in 
Europe,  is  held  as  pointing  to  a  very  important  fsLct  in  the  histoiy 
of  the  human  &mily.  It  is  held  that  this  form  mbr  must  have 
been  in  existence  while  tlie  human  race  were  associated  together 
in  Asia,  and  therefore  before  that  dispersion  whereby  the  form 
was  carried  to  different  parts  of  the  world.  But  still  &rther  as 
to  the  illustrative  names  in  Europe  :    Amberloo  is  the  meadow  of 
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the  water ;  ambra  is  another  name  relating  to  water.  So  also  as 
to  SQch  names  as  Ammer  and  Smmer ;  these  last  would  be  formed 
from  such  originals  as  Amber  and  Ember  by  the  regular  and  well- 
imown  law  of  assimilation.  According  to  this  law  the  words  in 
question  might  become  either  Ammer  and  Em/mer  or  Abber  and 
Ebber. 

River  names  in  K^  MB^  X,  N,  R, 

# 

Hitherto  we  have  had  as  the  basis  of  operation  root- words  for 
water  in  the  forms  m  and  m6,  with  their  phonetic  equivalents. 
Or  taking  m  to  represent  the  very  beginning  of  the  stream,  b 
eomes  in  as  an  imp(Hrtant  tributary.  Qathering  strength  as  it  goes 
along,  a  tributary  joins  the  combined  currents  in  the  shape  of  the 
initial  aspirate  or  gutturaL  Incidentally,  some  examples  have 
oome  before  us  already,  but  now  they  appear  directly  on  their  own 
account ;  thus  we  have  the  names  CambaUmg  Creek,  Eiambla 
Creek,  JSueumbene  Creek,  Gambenanj  Creek,  Ctimborsh  Springs, 
GaiH&ffambroon  Creek,  Bun^om^rawartha  Creek. 

Looking  now  to  other  languages,  we  find  the  forms  Comber  and 
Ctanber  meaning  a  confluence  of  streams  employed  in  the  Celtic 
languages.  Cumbemakvld  just  means  the  meeting  of  the  streame. 
The  names  Kemper  and  Quimper  in  the  west  of  £urope  have  the 
same  meaning.  iTem^erleach  in  Brittany  means  the  place  of  the 
eoi^luence, 

B,  (Non-imitativa) 
Root^iDorde  for  Water  in  Boy  Fa,  Wa. 

After  finding  tributaries  to  the  stream  which  started  with  m, 
and  also  after  finding  something  analogous  to  ana-branches  in  the 
liquids  /,  n,  r,  we  now  oome  to  a  marked  division  in  the  waters  of 
the  stream,  to  the  formation  of  a  delta  where  two  or  more  main 
streams  flow.separately.  For,  notwithstanding  all  affinities,  the  m 
can  stand  alone,  and  so  also  can  the  &  ^e  first  point  has 
been  afaready  illustrated  ;  and  the  other  comes  before  us  now  for 
proof  to  the  same  effect.  But  more  than  this,  we  are  now  cross- 
ing the  very  line  at  which  great  discussions  have  taken  place 
regarding  the  origin  of  language,  for  in  m  we  have  an  imitative 
root  to  signify  toater,  but  not  so  in  5  cr  its  phonetic  representa- 
tives. The  hvmmwng  sound  which  pertains  to  m  does  not  pertain 
to  b ;  nevertheless,  as  we  have  seen,  the  one  letter  in  certain 
circumBtances  introduces  us  to  the  other.  The  fact  here  developed 
is  of  obvious  importance  in  drawing  the  boundary  lines  deter- 
mining how  far  the  influence  of  the  imitative  principle  extends 
in  ^e  words  of  a  language. 

Proceeding  with  our  inquiry,  we  have  now  to  contemplate  the 
fact  that  root-words  in  6,  j9,  u;  for  water  are  very  numerous 
although  not  imitative  of  iJie  sound  of  water.     J?  as  a  labial  may, 
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indeed,  be  regarded  as  having  more  softness  about  it  than  dentals, 
sibilants,  and  gutturals.  In  that  respect  it  has  a  fitness  for  being 
shown  to  represent  water ;  still,  it  is  not  to  be  regarded  as  having 
the  important  imitative  element  in  any  such  way  as  pertains  to  m. 
Searching  the  vocabularies,  we  find  the  simple  form  oba,  watery  with 
variations,  such  as  oboit  and  obait  about  Port  Essington  in  the  north- 
west. At  Cape  York  there  is  epi,  me&ning  fresh  vxUer,  and  bubbd, 
meaning.a  stream ;  still  at  Cape  York  is  upu  meaning  a  chain  of 
ponds.  In  Western  Australia  there  is  appa,  loater,  and  in  South 
Austnlia,  apa,  appa,  appu,  appy,  all  meaning  water.  But  now 
further,  b  and  p  in  other  languages,  by  ordinary  course  of  phonetic 
wear  and  tear,  soften  down  to  a  mere  vowel  sound,  or  to  a  sound 
represented^  by  w  or  v.  Have  the  aborigines  displayed  the  same 
tendency  in  the  words  used  to  designate  water  ?  We  have  seen  the 
abundant  use  of  the  forms  in  b  and  p ;  how  does  the  matter  stand 
at  the  point  now  raised?  The  vocabularies  soon  settle  that 
question,  for  we  find  the  forms  (yw-wa,  auwie,  owey,  out/,  all  mean- 
ing water  in  West  and  South  Australia.  When  we  come  to  the 
gazetteers  we  find  such  forms  as  Obi-obi  Creek  in  Queensland, 
Bobo  Creek  in  the  Manning  district.  This  name,  it  may  be  noticed 
in  passing,  closely  resembles  the  word  btibbu,  a  stream,  at  Cape 
York.  There  is  also  Buhbah-Bubbah  Swamp.  Still,  farther  there 
is  ^o&ialla  Creek,  also  BoobalB,  Creek  in  New  South  Wales ;  and 
closely  resembling  these,  Booby-aHa,  River  in  Tasmania.  There  are 
Boomi  and  Bema,  Creeks,  Wingecarihbe  Creek  and  Swamp, 
Goadradig^e^  River,  Ingeegoodbee  Waterfall,  JJumtbee  Swamp, 
WoWonaby  Creek,  Mnnyibbee  Creek,  Werriitfc  River,  Wallia- 
nippie,  native  name  of  Smoky  Bay  in  South  Australia.  In  the 
softer  form  such  examples  are  found  as  Wslotva  Marsh,  Gooltra, 
a  name  of  the  Murray  River ;  Currowa  Springs,  M&itewae  Fort 
Denison,  Stelot^^  Creek,  'Nepotvie  Creek,  'S&Totoie  Creek.  To 
these  may  be  added  JEba  and  Pul^oA,  names  of  islands,  one  in  South 
Australia,  the  other  in  Lake  Macquarie,  New  South  Wales. 
These  are  noticed  now  because  as  we  proceed  the  evidence  will 
multiply  that  islands,  headlands,  and  meadowlands  have  received 
names  from  words  which  have  reference  to  water,  the  same  thing 
having  occurred  in  ordinary  course  in  other  parts  of  the  world. 

But  turning  now  to  other  parts  of  the  world,  we  find  as  follows : 
In  the  venerable  Sanscrit,  as  also  in  the  Persian,  is  the  form  ab, 
meaning  water.  In  the  Celtic  is  ahh,  water ;  obi  is  river  in  Tur- 
kish ;  b%  and  bu  mean  river  in  Ugrian ;  oba  is  river  in  Pushtu ; 
be  and  bu  occur  in  African  dialects  for  v)ater ;  while  in  South 
American  dialects  the  forms  beai  and  eabi  mean  the  same.  Pun- 
jaub  in  India  is  the  country  of  the  five  rivers.  The  forms  in  p  are 
also  numerous.  Apu,  water,  is  Sanscrit.  Aph,  water,  is  found  in 
Beloochistan.  In  the  west  of  Europe,  numerous  streams  whose 
names  end  in  ^  are  understood  to  embody  the  same  root :  thus 
"Baiop,  Jj&nnep,  Oppa, 
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The  forms  in  wa  have  been  illustrated  so  far  as  the  vocabularies 
of  Australian  dialects  are  concerned.  Turning  to  the  gazetteers 
we  find  Awaba  the  native  name  of  Lake  Macquarie,  Merriw7a, 
Boorotoa,  and  WiiXivwa  Creeks.  Wammerat^;a  is  the  name  given 
to  the  marshes  into  which  the  waters  of  the  Macquarie  Kiver 
expand.  Qtoohoa  is  a  name  given  to  a  part  of  the  Murray  River. 
Similar  phonetic  peculiarities  appear  to  have  been  as  fully  mani- 
fested in  other  lands  and  languages.  The  Dant^e  is  found  as  the 
Donau  on  German  maps.  Here  there  can  be  no  doubt  about  the 
connection  between  the  two  forms.  The  real  root  obviously  is 
identical  in  the  two  cases.  Loch  Aweia  Scotland  and  ow  in  Ire- 
land illustrate  the  same  point.  Awi^  water  in  Kurdish  and  Per- 
sian. Wa  is  water  in  Paropamisan,  wah^k  in  Hunarie.  The  form 
wai  is  Malay  and  Polynesian.  We^  water ^  is  Papuan.  Awa^  a 
riveTy  and  wai  occur  in  Maori ;  Dhalat^at,  a  pool^  is  Feejeean,  also 
Tiaioa  to  Jloai,  Vai  is  tcater  in  Rotumah,  and  the  forms  in^^'ai, 
tat^ai,  and  tivai,  meaning  water,  occur  in  the  islands  of  the  New 
Hebrides. 

Names  of  Streams  in  Bar,  Par,  War,  Mar. 

The  counter  processes  of  lengthening  and  shortening  could  be 
well  illustrated  by  tracing  the  history  of  names.  Short  words  are 
lengthened,  and  long  words  are  shortened.  A  process  of  growth  and 
decay  takes  place.  Although  we  have  got  a  world-wide  root  in 
b  and  its  phonetic  equivalents  for  water,  yet  few  of  the  tribes  of 
the  human  family  were  content  to  stop  with  that  In  dealing  with 
the  leading  channel  for  water,  names  connected  with  m,  we  found 
the  effect  of  the  fact  that  m  had  a  natural  affinity  for  b,  and  b 
came  in  very  copiously,  though  not  possessing  the  imitative  quali- 
fication. At  the  present  point,  it  is  rather  a  principle  of  natural 
selection  that  operates.  There  is  no  such  special  affinity  between 
b  and  r  as  there  is  between  m  and  b ;  yet  r  has  independent  quali- 
fications in  the  circumstances.  If  m  represents  the  humming 
sound,  r  represents  the  vibratory  sound,  which  makes  it  a  very 
suitable  letter  to  be  used  in  words  intended  to  denote  water.  Wo 
shall  accordingly  find  that  forms  as  summarily  represented  by  6ar, 
par,  war,  and  mar,  are  pretty  extensively  employed  to  designate 
water.  The  very  form  bar,  pure  and  simple,  is  found  meaning  a 
river  at  Lake  Hindmarsh  in  Victoria.  Other  forms  are  numerous 
as  biiar,  boar,  bvrong,  also  meaning  river.  In  Kamilaroi  language, 
including  the  north  of  New  South  Wales,  and  the  south  of 
Queensland,  the  form  Soaring  is  found  meaning  rain. 

As  to  forms  in  Far,  the  root  ia  found  pure  and  simple  in 
Victoria,  meaning  a  river ;  also  proaL  At  Adelaide  is  the  form 
parri,  river,  a  component  of  Onkaparinga,  a  soundiug  name  of  a 
river  in  South  Australia.  More  exactly,  however,  the  native  nam© 
was  Ngaukij!?arrt.  At  the  lower  end  of  the  Murray,  joarnar  means 
rain.     Also  2^oorai  means  rain  at  Eden,  in  New  South  Wales. 
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As  to  forms  in  YTor,  with  the  ordinary  variatioDS,  there  is  war 
or  %DO(yr  at  Gape  York  for  secu  At  Brisbane,  there  is  wtxrril  for 
river.  There  are  wooree^  sect,  intrran,  rivery  warren,  and  waring, 
sea,  in  Victoria.  Wirra  is  rain  at  Port  Lincohi,  in  Sonth 
Australia. 

As  to  root  forms  represented  by  Mar :  there  is  momee  rain, 
at  Port  Darwin;  mor&i&  is  sea  at  Motmtmorris  Bay;  Mara 
is  a  pool  at  Port  Lincoln,  South  Australia  ;  also  mtrrara  a  swamp. 
Murrisaa,  sea,  is  also  found. 

So  far  the  vocabularies ;  now  for  the  gazetteers.  Forms  in 
Bar  are  Bara  Creek,  Baroo  Creek,  J^orraba  Creek,  Berico  Creek, 
^oren  Creek,  and  dozens  more.  Forms  in  Par,  Para  Creek  and 
river,  Parabel  Creek ;  ParatA  Creek,  Paroo  River  Prooa  Lake, 
in  New  South  Wales.  Parricpoolan  Creek,  Parga.  Creek,  in 
Queensland.  Ngankiparri,  the  real  aboriginal  name  of  what 
is  called  the  Onkaparinga,  Parabarana  Creek,  Poralana  Creek. 

Along  with  this  are  to  be  mentioned  the  Karrauwirraparri, 
or  River  Torrens,  Murta;>arri  creek.  Warriparri  the  Sturt 
River.  Also  the  Porabana  and  PcvYxlana  Creeks,  Bullaporinga 
creek,  all  in  South  Australia.  Parait  and  Parwan  Creeks,  in 
Victoria. 

Forms  in  War :  Warrah  Creek,  Warroo  Creek,  Warra  Wanda 
Creek,  Warrego  Creek,  TTaramba  River,  ITorlero  Brook,  TTortalda 
Creek  ITarrodugga  Creek,  ITarragamba  River,  Warrego  River, 
Warre-^warrah  Creek.  To  these  maybe  added  ^Tarmburrabri  Island, 
in  the  Clarence  River,  and  Wara.utee  or  TTordong  Island,  in 
South  Australia,  as  again  illustrative  of  the  fact  that  root-words 
for  water  are  employ^  to  denote  islands.  Forms  in  Mar:  Maron 
Mara  Creek,  Marra  Creek,  Jforara  Creek,  iforaba  Creek,  ifaragle 
Creek,  ifargalong  River,  Marool  Creek,  j/oroombile  Creek. 

It  remains  now  to  produce  anything  parallel  to  the  forgoing 
from  other  parts  of  the  world.  Following  the  same  order,  thwe 
are  forms  in  Bar  to  be  looked  for.  Beer,  a  well,  is  Hebrew,  with 
hir,  the  Arabic  form.  Bior,  Celtic,  is  water.  There  is  idso  the 
root  form  vahr,  in  Arabic,  meaning  lake  or  irdamd  sea,  Bohr  Lut 
is  Lot's  Lake,  or  the  Dead  Sea.  ^oAor-belame  is  the  waterless 
river,  Bahari  designates  a  maritime  district,  Bahrein  denotes 
also  a  group  of  islands  in  the  Persian  Gulf.  Here  we  have  a 
cluster  of  illustrations  of  the  point  already  noticed,  that  root-words 
meaning  water  are  often  used  to  designate  islands,  headlands, 
meadows,  or  lands  bordering  on  water.  The  form  bar  occurs, 
meaning  water,  among  the  North  American  tribes.  Among  the 
Malays,  .ffaruna  or  Faimna  is  the  regent  of  the  sea. 

Forms  in  Par  have  also  a  very  wide  distribution.  Perath  is 
the  earlier  form  of  the  river  which  was  enlarged  by  the  Greeks 
into  the  Euphrates.  But  to  this  day  in  the  East  it  is  called  AH 
Frat,  River  Frat,    Pharpar,  one  of  the  "rivers  of  Damascus,** 
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embodies  twice  over  the  form  with  which  we  are  dealing.  It 
was  the  form  par  that  struck  the  traveller  Humboldt  among  the 
rivers  of  SoutJi  America.  As  names  which  had  been  given  to  the 
Orinoco,  he  found  such  as  these,  Yuyapori,  Buriajt>arta,  and 
Unkpori.  In  these  and  other  instances  he  thought  he  could  recog- 
nize the  radical  form  par,  meaning  waier^  in  parts  of  the  continent 
widely  separated  from  each  other.  Fcvra  means  rain  in  Peru  ; 
parani  to  rain.  Paria  is  a  lake.  In  Oarib,  paranA  means  a  tea. 
ParOy  Pari,  and  Parana  are  names  of  rivers  in  South  America. 
Pari  also  means  to  flow,  as  the  tide  in  Maon. 

Forms  in  War,  very  numerous  in  Australian  geography,  are 
illustrated  by  examples  of  that  root  meaning  tocUer  in  some  of  its 
aspects  in  the  Malay  and  other  languages.  Wayr  is  water  in 
Malay  and  Papuan ;  tpef/r  is  vxUer  in  Polynesia ;  mmDora,  the 
mouth  of  a  river,  is  Malay  ;  toar,  tcater,  is  Malay ;  waer,  warariy 
toeari,  meaning  water,  are  found  in  New  Guinea. 

The  form  Mar  brings  us  at  once  to  the  Latin  mare,  eea^  the  root 
of  many  words  in  the  countries  of  Europe  on  which  the  Roman 
language  was  so  deeply  stamped.  The  same  root,  asnvuir,  appears 
in  die  Celtic  family  of  languages.  There  fure  also  the  Teutonic 
forms  in  mere,  meer,  as  Thirl-wwrc  and  Rydal-m«rc.  Words  repre- 
sented by  the  English  marsh,  but  which  occur  in  Scandinavia  and 
France,  belong  to  the  same  large  family.  Murun  is  a  river  in 
Mongol,  and  Mart  a  lake  in  Ugrian.  Meren.  is  a  sea  in  Malay, 
and  miri  to  rain  in  Feejee. 

With  these  materials  we  conclude  one  section  of  our  w<Mrk. 
The  stream  starting  with  m,  which  we  have  followed,  with  its 
affluents  and  delta  arrangement,  drains  about  one-third  of  the 
whole  area  to  be  examined,  that  is  confining  our  attention  at  this 
point  to  the  Gazetteer  of  New  South  Wales.  We  have,  indeed, 
not  by  any  means  taken  up  all  the  smaller  currents  flowing'  into 
the  main  stream  which  would  have  to  be  considered  in  an  exhaus- 
tive investigation ;  yet  the  area  operated  upon  may  be  represented 
as  including  about  250  of  the  rivers  and  waters  which  make  up 
the  total  of  nearly  800,  which  occur  in  the  New  South  Wales 
Gazetteer.  One  conclusion,  so  far,  is  pretty  plain,  that  there  is 
broadly  a  very  notable  analogy  existing  between  the  aboriginal 
jHinciplca  and  method  of  dealing  with  names  for  rivers  and  the 
principles  which  have  been  seen  to  prevail  so  extensively  in  other 
parts  of  the  world. 

N,  NG  (Imitative). 

We  proceed  now  to  trace  the  course  of  another  stream,  which  drains 
a  large  area,  as  regards  aboriginal  names  for  rivers  and  waters,  the 
representative  letter  now  is  N,  one  which  has  close  kinship  to  if, 
already  considered.  It  belongs  to  the  imitative  class  of  letters. 
It  is  well  fitted  to  indicate  the  din  of  the  waters,  as  m  sets  forth 
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the  hum.  In  the  simple  form  w,  the  root-words  indicating  associa- 
tion with  water  are  not  numerous.  There  are  such  as  nanoy  a 
awamp^  in  Western  Australia ;  naoi,  a  canoe,  in  the  neighbourhood 
of  Port  Jackson,  It  is  when  we  take  n  in  conjunction  with  g  that 
a  flood  of  illustrations  pours  in  upon  us.  For,  as  m  has  its  natural 
affinity  for  6,  so  n  has  its  natural  affinity  for  two  classes  of  letters, 
the  gutturals  g,  k,  and  the  dentals  c?,  t,  we  shall  follow  out  the 
illustrations  in  connection  with  the  nasal  ng  and  rUc  sounds.  At 
Cape  York  there  is  ung-onya,  salt  water ;  narww^,  lagoon^  about 
the  Manning  River ;  w^arugi,  to  drinky  in  Kamilaroi,  north  of 
N.S.W.,  and  south  of  Queensland;  7i^ay uwa  and  ngating, /resh 
toater,  at  Lake  Macquarie ;  ysuing,  liigoon,  Victoria ;  Ti^ke,  watery 
at  Lake  Alexandrina ;  ngarru,  breaker,  at  Port  Lincoln ;  ngyanga, 
wave,  in  Western  Australia ;  nguvB,  and  Mringo,  Q.pool,&t  Champion 
Bay,  Western  Australia.  Along  with  all  these  may  be  given  nga- 
rong,  meaning  an  island,  as  showing  again  how  root- words  for  water 
are  used  to  denote  islands. 

Forms  in  nk  are  such  as  these :  Nvken,  river,  Moreton  Bay ; 
nukou  and  nuko,  water,  Lower  Darling  ;  nguk  and  ngtikko  on  the 
Lower  Murray;  nucha  on  the  Murray ;  tainke,  swamp,  at  Lake 
Alexandrina.  The  word  killink  is  specially  imitative,  as  des- 
cribing as  well  as  denoting  the  sound  made  by  a  stone  when 
allowed  to  fall  plump  into  the  water. 

Looking  now  into  the  gazetteers  for  illustrative  names,  there 
occur  Belerin^a  Creek,  Carraltm^a  Creek,  Mypow^a  River,  K&y  inga; 
Lake  Alexandrina ;  Aldtn^a  Lagoon  and  Bay;  Bullapar/w^ra  Creek, 
CoroTi^r  Lake,  TvLiidlotinga  Creek,  Toorann^ana  Creek,  Wildanww^a 
Creek.  Besides  such  as  these,  there  are  the  streams  of  names 
ending  in  long,  wong,  and  gong.  Those  ending  in  gong  will  bo 
more  specially  examined  hereafter.  As  between  the  forms  in  ng 
and  nk  there  may  be  noticed  in  passing  a  notable  result.  Out  of 
nearly  800  names  of  rivers  and  waters  in  the  Gazetteer  of  New 
South  Wales,  upwards  of  100  contain  the  nasal  ng,  while  only  a  few 
units  exhibit  nk.  Of  this  last  class  are  such  names  as  Yanko 
Creek.     In  South  Australia  there  is  TaTi^lilla  River. 

Looking  to  other  languages  of  the  world,  we  have  the  nasal  in 
the  Shemitic  ngahyin,  a  fountain.  This  is  the  word  which,  shortened 
into  ain  and  en,  so  often  indicates  the  locality  of  wells  in  books  of 
Eastern  travel  Ayun  Musa,  are  the  wells  of  Moses.  There  is 
sungeiy  a  river,  in  Javanese ;  aru/ng,  to  toade  tJirough  toatery  in 
Malay,  also  on^agu,  a  river  and  w^t^sor.  In  Maori,  there  are 
9igaeJiiy  tide ;  ngaekiy  swamp,  and  ngongi,  water. 

K  (Non-imitative). 

Root-words  for  water  in  ka,  ga,  ya, — In  pursuing  our  inquiry  we 
come  now  to  a  point  precisely  parallel  to  what  was  encountered 
after  starting  with  the  letter  m,  as  supplying  a  root-syllable  for 
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expressing  water.  We  pass  the  boundary-line  between  imitative 
forms  and  those  which  are  not  Forms  in  ang  and  ank  are  imi- 
tative, but  forms  in  ag  and  ak  are  not ;  indeed,  here  we  have  a  sud- 
den and  complete  reversal  of  the  idea  of  the  imitative  principle. 
In  the  case  of  m,  which  brings  us  to  6,  a  labial,  wo  have  a  com- 
paratively soft  class  of  letters  to  deal  with.  But  k  is  one  of  the 
hardest  letters  in  the  alphabet  It  suits  well  for  such  words  as 
hack  and  tack^  but  on  its  own  merits  it  is  one  of  the  last  letters 
that  would  be  chosen  to  denote  water.  Yet  we  see  how  such 
forms  as  ayiga  and  anka^  by  regular  phonetic  law  of  assimilation, 
are  transformed  into  agga  and  akka^  foinns  which  were  notably 
imitative  of  the  ainying^  ringing,  sound  of  waters,  into  forms  which 
are  quite  the  reverse. 

Then  in  the  language  of  the  aborigines  who  have  shown,  as  we 
have  already  seen,  a  strong  disposition  to  use  euphonious  names  for 
streams  and  waters,  how  does  the  matter  stand  when  we  come  to  such 
hard  forms  as  A;  to  represent  water  ?  The  illustrations  of  the  form 
are  numerous  enough,  and  seem  to  prove  that  language  flows  in  a 
channel,  and  according  to  laws  which  operate  and  assei*t  themselves 
even  against  strong  opposing  elements.  Thus,  we  find  the  hard  root 
for  water  pure  and  simple  in  such  words  as  ooky  ooko,  acah,  found  on 
the  Darling  and  Murray.  There  is  koko'in,  water,  at  Lake  Mac- 
quarie ;  also  X:ot won,  rain,  at  the  same  place.  Ugoa  me&nsjloodf  also 
tfmkav^a^  in  Kamilaroi ;  eake  is  water  at  Port  Darwin ;  uki  and 
nuki  mean  fresh  watej*  at  Massied,  a  small  island  in  Torres  Straits, 
though  nearer  New  Guinea  than  Caj^e  York.  As  to  names  in  the 
gazetteers,  we  look  for  forms  in  ka,  ga,  ya,  or  their  phonetic  repre- 
sent€itives.  There  is  the  Koko  Creek,  the  Kiah  River,  Bega, 
or  Bemhoka  River,  Bargo  River,  Micala^o  Creek,  Boi^a  Creek, 
Cowriga  Creek,  Cul^roa  River,  Dundarala^o  Creek,  Nacka  Nacka 
Creek,  Nagha  Lake,  Perica  Creek,  Towaca  River,  Tun^/o  Creek, 
Umban^o  CVeek  and  Swamp,  Pai/ca  Lake,  Yaouk  Creek,  ParuA» 
Lake,  Wondowyee  Creek.  To  these  may  be  added  Yar^ai  Island, 
in  the  Clarence  River,  again  illustrating  that  the  same  root- words 
are  used  for  waters  and  islands. 

Besides  all  these,  there  is  one  notable  name  which  occurs  in  the 
gazetteers  upwards  of  a  score  of  times.  It  is  the  name  Oakeyy 
applied  to  creeka  It  might  be  surmised  for  a  moment  that  this 
is  some  British  name,  but  the  frequency  of  its  occurrence  and  its 
wide  dispersion  in  New  South  Wales  and  Queensland  render  this 
impossible.  Thus,  in  Queensland  there  is  Oakey  Creek  in  County 
Aubiguny  (twice),  in  Canning,  Cavendish,  Clinton,  Cook  district, 
Newcastle  county,  Normanby  district,  Springsure  district,  and 
county  Wicklow.  In  New  South  Wales  there  is  Oakey  Creek 
in  counties  Ashburnham,  Bathurst,  Darling,  Dudley,  King, 
Murray,  Napier  (twice),  Roxburgh,   and  Wellington.      Here  it 
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can  scarcely  be  doubted  for  a  moment  that  in  all  th^e  cases 
oakey  simply  meant  water. 

In  now  looking  beyond  the  Australian  Gazetteer  the  root  in  A?, 
or  its  equivalents,  is  found  extensively.  It  occurs  in  the  Latin 
cupui  in  the  former  part  of  the  word ;  it  occurs  in  the  old  German 
aka ;  and  in  the  first  syllable  of  the  Grothic  oAva,  toater.  It  also 
appears  in  the  Old  French  ax.  The  root  is  embodied  in  such 
names  as  Saltach,  WertacL  Aachen^  the  German  form  of  the  name 
-ita^la-Chappelle,  doubly  illustrates  the  point  at  issue.  The 
chapel  was  built  at  the  locality  of  the  mineral  waters  where 
Charlemagne  was  buried.  The  root  is  wide-spread  also  in  the 
Celtic  family  of  dialects,  as  in  uis^e,  is^c,  the  Gaelic  and  Armoric 
words  for  water ;  kya^  water ,  is  Nepaulese  ;  ncho,  akwo,  agho,  ek, 
water,  are  African ;  aki  and  akei,  water,  are  Malay ;  gia,  ram,  is 
Polynesian ;  ok,  to  drink,  is  Cumicobar;  kau,  aeorcoast,  pokaka, 
a  sliower,  are  Maori ;  ko,  okah,  k/ta,  ocquie,  water,  occur  among 
the  North  American  tribes;  so  also  kuik,  river,  e\xkehi,  lake, 
ko  and  kaya,  rain.  Ak  and  kioko,  water,  belong  to  Texas;  qo, 
ochke,  akwaken,  icater,  i/Arwii,  rain,  are  found  in  tribes  of  North- 
west America;  yacu,  loater,  is  Peruvian;  caqua,  yge,  yg,  aqua, 
ochi,  ko,  water,  are  found  among  South  American  tribes. 

So  far,  we  have  followed  the  course  of  two  of  the  chief  channels 
in  which  the  aboriginal  names  for  streams  and  waters  have  been 
found  to  flow.  The  two  put  together  account  for  about  half  the 
river  names  in  the  Gazetteer  of  Now  South  Wales.  There  is 
indeed  the  combination  of  the  nasal  n  with  the  dentals  d  t,  but 
the  illustrations  at  this  point  are  not  nearly  so  numerous  as  in  the 
combination  of  the  nasal  with  the  gutturals  g  k.  Including  the 
dental  combination  with  n,  nearly  two-thirds  of  the  names  in  the 
New  South  Wales  Gazetteer  are  accounted  for,  leaving  the  remain- 
ing third  to  be  made  up  of  the  less  euphonious  combinations  with 
dentals  and  gutturals  as  well  as  the  intermediate  labials. 

ComMnation  of  the  roots  ka  ha. 

Before  we  leave  the  forms  in  ka,  ga,  ya,  there  is  a  point  which 
may  be  properly  considered.  It  is  the  combination  of  the  two 
roots  represented  by  k  and  h.  Thus  we  find  ca-pe,  ca-pi,  gorbe, 
gorbhi,  ku-yp,  ky-pe,  kuy-pa,  ky-pi,  ki/-pbi,  ki-op,  all  meaning  water 
in  Western  Australia;  also  ca-y/py,  ka-pi,  coo-hie,  water,  in  South 
Australia.  In  all  these  forms  the  combination  of  the  k  root  and 
the  h  root,  with  their  equivalents  or  variations,  is  quite  evident. 
Moreover,  these  roots  appear  in  connection  with  the  names  of 
.places  where  water  is  to  be  got  Tliere  is  Wademar  Gaippe, 
Berinyaiia  Gaippe,  Beelimah  Gaippe — places  where  water  is  to  be 
got  by  digging  in  the  sand.  To  the  same  list  belongs  Yeer  Kum- 
ban  Kauwe  at  the  head  of  the  Great  Auutralian  Bight,  which,  as 
^ell  as  those  already  mentioned,  were  on  the  track  of  the  traveller 
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Eyre,  on  his  perilous  adventure  from  South  Australia  along  the 
4X)a8t  to  "Western  Australia.  In  this  last  instance  Gaippe  appearis 
as  kauwe ;  but  this  is  in  strict  accordance  with  the  phonetic  laws 
which  have  already  been  so  frequently  exemplified.  In  the  labial 
letters  we  run  down  the  scale  thus:  ba,  pa,  tea.  But  this  is  abun- 
dantly shown  by  other  examples.  In  South  Australia  there  is 
the  common  form,  co-wiey  water,  spelt  also  ko^ue,  kavrtvi,  ko-wee^ 
ko-we,  kavrwe.  At  Port  Lincoln  the  two  forms  are  found,  namely, 
korpi  and  ka-uo,  lake,  cope-cope  or  gope-gope  is  the  same  word,  and 
the  lake  is  so  called  because  it  drains  the  waters  of  the  district. 
The  common  form,  coo-wee,  in  South  Australia,  used  to  denote 
waievy  reminds  us  of  the  far-famed  Australian  call,  ^'-coo-ee^^  and  the 
question  arises,  can  there  be  any  possible  connection?  Considering 
the  multiplicity  of  dialects  throughout  Australia,  how  has  this  one 
form  of  call  succeeded  in  establishing  itself  among  so  many  tribes  1 
In  the  sandy  region  of  South  Australia,  when  an  anxious  search 
for  water  was  successful,  the  loud  and  joyful  cry  to  the  members 
of  the  tribe  at  a  distance  would  really  and  literally  bo  ko-wee — 
waJter!  Indeed,  in  ordinaiy  course,  we  have  the  record  of  some- 
thing of  the  kind.  Bishop  Salvado  narrates  how  he  and  his 
company  were  disappointed  by  not  finding  water  where  it  was 
expected,  and  had  to  spend  the  night  in  a  very  uncomfortable 
manner.  Next  morning  an  aboriginal  attendant  guided  him  to 
another  place  where  water  might  be  found  ;  but  here,  too,  there 
was  none.  Still  a  third  place  was  sought ;  and  here  the  precious 
element  was  obtained.  After  the  manner  of  the  savages,  he  says, 
there  was  now  sounded  the  loud  Cu-i,  as  he  spells  it,  to  those  who 
were  behind.  The  word  meant  ^^ water ^^  as  well  as  "w?e  are  liere,^^ 
But  returning  from  this  digression,  it  remains  to  notice  that 
the  peculiarity  which  has  now  been  illustrated  in  the  combination 
of  the  two  roots  for  water  among  the  Australian  aborigines 
appears  to  have  taken  place  in  other  parts  of  the  world.  Thus 
the  Latin  aq-^tay  ah-wa,  ahrha,  have  all  the  appearance  of  being  a 
combination  of  the  same  two  roots,  for  we  have  seen  that  in 
Europe  these  two  roots  are  widely  distributed  in  the  names  of 
streams.  In  the  combined  form  also  they  appear  to  have  supplied 
names  for  numbers  of  places.  Thus,  the  present  Yooire  was  in 
ancient  times  Aquaria,  the  water  country.  AquitSLnia.  was  the 
land  of  rivers  or  waters.  Numbers  of  names  of  places  in  ancient 
Oaul  are  adduced  as  containing  the  root  aqtia  as  the  foundation  of 
the  forms  into  which  they  have  been  shaped  in  the  course  of  tima 
Besides  the  Latin  aqita,  there  is  the  Grothic  ah-va,  water.  Here 
again  appears  to  be  the  same  combination  of  guttural  and  labial 
as  in  aqtta,  for  the  aspirate  h  is  closely  akin  to  the  gutturals.  The 
subject  of  a  plurality  of  roots,  each  meaning  water,  and  making 
up  one  name  applied  to  water  in  some  shape,  will  receive  further 
illustration  as  we  proceed. 


Digitized  by  VjOOQIC 


126  THE  ABORIGINAL  NAMES   OF   BIVERS 

Jiiver  names  in  Body  Wad. — ^Although  we  have  taken  tip 
leading  channels  in  which  the  aboriginal  names  are  found  to  flow, 
yet  there  are  more  isolated  cases  which  yet  have  made  a  prominent 
place  for  themselves  in  the  gazetteers  of  the  Colonies.  One  of 
these  is  the  form  in  hd^  bt,  with  the  forms  which  according  to 
phonetic  law  arise  from  this  source,  namely,  ^xf,  pt,  tod,  wt.  The 
most  important,  however,  are  the  names  of  which  had  and  bat  as 
well  as  wad  and  wat  may  be  taken  as  the  representatives.  There 
are  badto^  water,  and  bodoy  rain^  at  Champion  Bay,  in  Western 
Australia.  JJado  also  is  tocUer  at  Port  Jackson  ;  bato,  at  Lake 
Macquarie.  This  word  bade  is  recorded  by  three  of  the  earliest 
vocabulary  writers,  Tench,  Hunter,  and  Collins.  The  forms  bato, 
batoo,  baiu,  and  battit,  are  also  found.  When  we  turn  to  the 
maps  and  gazetteers,  we  find  a  lake  called  budda.  Also,  we  have 
one  of  the  more  important  rivers  of  New  South  Wales  called  the 
Murrumbidgee.  This  simply  means  the  big  water  or  river.  Other 
illustrative  names  are  such  as  j^a^maroo  Creek,  Bethxxn^m  Creek, 
^o^obolar  Creek,  Buiheroo  Creek,  in  New  South  Wales.  Burrum- 
beet  Creek  and  Lake  are  in  Victoria. 

As  to  root  words  in  wad  or  wat,  or  their  equivalents,  we  have 
gei'ivatay  a  swamp,  at  Capo  York.  Weedi,  to  drink ;  p&-wat,  a  swamp ; 
kooeeweet,  rain  ;  wadhy,  to  stcim  ;  as  also  tra^pulir  and  i^wfyara, 
to  drink,  all  in  New  South  Wales.  As  to  names  of  rivers,  there 
is  the  C&\etvatta,  a  name  of  the  Darling,  Armtcatta  Creek,  Watte 
Creek,  Watla  River,  Wattawsi  Creek,  TFa^agan  Creek.  Here 
again  it  is  impossible  to  avoid  the  conclusion  that  to  the  inhabitants 
on  the  banks  of  the  different  streams  the  watta  was  fust  the  water. 
In  Tasmania  the  form  wattra  is  found  joined  to  a  river.  There  is 
the  Waxitra  karoola,  Piper's  River.  As  to  Karoola,  it  may  just  be 
noticed  in  passing  there  is  the  Karaula,  on  the  borders  of  Queens- 
land, where  Mitchell  camped  for  some  time,  and  there  is  an  Ar- 
Caroola  Creek  in  South  Australia. 

Looking  beyond  Australian  boundaries,  we  find  the  root  now 
discussed  to  have  a  wide  range  of  existence.  The  form  bedu, 
tvater,  has  been  preserved  to  us  as  an  old  Phrygian  woixl.  There 
is  the  Sanscrit  patum,  to  drink ;  the  Latin  poto,  and  the  Greek 
kotiAzo  I  give  to  drink  ;poti,  to  drink,  Sclavonic.  Also,  the  Ger- 
man bad  and  English  bath  belong  to  the  same  extensive  connection. 
Btcdo,  water,  is  an  African  form,  and  6a^ean  is  tcater  in  Samarang. 
Wad  and  teat  have  also  a  very  ancient  and  wide  existence.  ZJcfw* 
wet,  Latin,  and  the  word  wet  in  English  as  well  as  the  Sanscrit 
ivdum  belong  to  the  same  root  Wadi  is  a  watercourse,  Arabic 
Udamsk  is  rain  in  the  Malay  Archipelago.  Udha,  I'uin,  toadlia^ 
low  water,  udhi  wai,  creek,  are  Feejeean  ;  wut  and  wit  occur  fre- 
quently in  North  West  American  words  for  water.  Wata,  tocUer^ 
occurs  in  New  Guinea  ;  vjaio  is  Gothic,  voda  is  Russian,  and  the 
forms  ouata  and  vmt,  for  water,  are  African. 
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Htver  Names  in  Tar, 

There  are  three  more  important  roots  for  river  names  in  Aus- 
tralia, to  which  attention  will  be  shortly  directed.  There  ai'e 
yar,  ponj  and  kal.  These  will  be  taken  in  their  order.  Follow- 
ing the  usual  method,  we  shall  consult  the  vocabularies  for  proofs 
that  the  form  is  applied  as  a  radical  one,  meaning  water.  Thus, 
ywrong,  rain,  at  Moreton  Bay;  y^iro,  rain,  in  New  South  Wales ; 
yuri,  to  poury  and  yerro,  watery  occur  at  Lake  Macquarie  ;  ya'rn, 
yarrwoRy  yerrtuny  and  yarran  for  river y  sea,  and  spring,  are  in  all 
parts  of  Victoria ;  yerlo  is  lake  at  Adelaide.  Turning  now  to  the 
gazetteei*s,  the  illustrations  are  numerous.  Thus,  in  Victona  there 
is  the  notable  Yarra-yarra  River,the  meaning  of  which  was  ascer- 
tained at  a  very  early  date  to  be  Jlowing-Jlowing,  There  is  the 
Tarra  rivulet,  Farj-ayne,  the  aboriginal  name  of  the  Loddon 
River,  Jarriambiac  Creek,  Farrowee  River,  Farrum  Creek.  Then 
Ferang  Creek,  Yermg  Lake.  Turning  to  the  Gazetteer  of  New 
South  Wales  we  find,  Threnaigh  Creek,  Farimba  Creek,  Yarra- 
low  Creek,  farran  Creek,  3  arrangobilly  Creek,  Farrara  Creek, 
Yarra-Yarra  Creek,  YarrGnrYarren  Creek,  Farimgah  Creek,  Yar- 
dowindidja  Creek.  Here  again  we  find  a  root-word  for  water 
applied  to  an  island,  as  Targai  Island,  in  the  Clarence  River,  and 
Ferunu,  name  of  an  island  in  South  Australia.  Besides  all  these, 
there  are  forms  in  which  the  yar  is  not  at  the  beginning  of  the 
name. 

Turning  now  to  other  parts  of  the  world,  we  find  the  forms 
Yaro  and  Yero  remounting  to  a  venerable  antiquity  as  very  early 
Egyptian  names  applied  to  the  Nile.  There  is  also  the  Hebrew 
yor,  which  means  a  river.  In  the  British  Islands  a  number  of 
streams  appear  embodying  this  root,  the  Farrow,  the  Yairy  the  Yary 
names  which  so  closely  resemble  those  already  adduced  as  existing  in 
Victoria  and  New  South  Wales. 

River  Names  in  Gong, 

Here  is  a  form  which  is  common  to  mountains  and  streams. 
As  to  mountains  we  have  such  names  as  the  Warra^on^  Moun- 
tains, "Bogong  or  the  Round  Mountains,  the  Merri<707z^  and  Mitta- 
gong  Ranges,  Carcal^/on^  and  Mundaru^ow/7  Mounts,  as  well  as 
others.  But  there  is  also  a  goodly  array  of  gongs  from  the  side 
of  the  waters.  There  are  Burran^w/^r,  Cudge^on^,  Bron^on^, 
ILsMohMngung  Creeks,  Wagonga  Inlet,  Trsigovg  Creek.  In  such 
forms  as  the  following  the  go^ig  or  somo  equivalent  is  also  plain 
enough — Bon^fonz/along  Creek,  6ra?i^ngar  Creek.  iTan^aloola 
Creek.  Also  the  forms  in  y,  ^oeyango  Lake,  Yango,  Yanko, 
YengOy  Yonga  Creeks.  Now  leaving  the  mountains  aside,  we 
have  to  see  whether  there  are  any  root  forms  in  gong  or  its  equi- 
valents meaning  water.     The  vocabularies  supply  us  at  once  with 
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such  words  as  kung  or  kongy  meaning  water  at  Moreton  Bay,  and 
kongviiiy  water  on  the  Peel  River.  The  forms  guong  and  gucvng^ 
rain,  occur  at  Wellington.  Kaiung  at  Illawarra  means  sea  ;  in 
compound  words  tura^wn^  at  Port  Jackson  meant  a  creek,  Nulla- 
'konggor  in  Kamilaroi  means  a  waterhole.  At  Illawarra  ngait- 
yung  is  water,  'Nagung  is  vxUer  at  George's  River.  These 
materials  prove  abundantly  that  there  is  a  root-word  for  water 
which  may  be  represented  with  its  variations  by  the  form  gong^ 
which  occurs  in  the  names  of  so  many  creeks  and  designations  for 
water.  When  we  look  beyond  the  Australian  area  our  attention 
is  arrested  by  the  great  River  Ganges  in  India.  This  name  was 
formed  just  in  the  way  which  seems  to  have  been  universal  among 
the  Australian  aborigines.  The  word  ganga  or  gunga  is  the 
Sanscrit  for  river.  To  those  who  settled  in  the  far  back  ages  upon 
its  banks,  it  was  simply  the  river.  So,  after  all  the  illustrations 
which  have  been  given  that  the  same  radical  form  exists  among 
the  aborigines  here,  we  cannot  donbt  that  such  names  as  appear 
in  the  gazetteer  as  Congai,  and  Gungnlwa,  and  others,  just  meant 
the  river  or  the  water.  Besides  the  great  Indian  Gunga,  which 
means  river,  it  should  also  be  recorded  that  in  the  Chinese,  at 
Shanghai,  kong  is  the  name  for  river. 

River  names  in  Kal, 

The  vocabularies  here  also  supply  abundant  evidence  that  forms 
in  kal,  gal,  yal  or  their  equivalents  are  used  as  root- words  ta 
denote  water.  Thus  Mitchell  in  the  district  of  the  Began  records 
the  forms  kally^  gaily,  gallo  as  meaning  loater,  Oalle  is  water  at 
Regent's  Lake ;  kally,  rain,  and  kollee,water,  in  New  England ;  kaling 
is  wai&r  at  Lake  Macquaria  KuUm^n,  a  tub,  is  the  vnUer-hoYdieir. 
Golrgol  is  the  word  for  a  spring,  as  well  as  the  name  of  a  creek. 
When  we  come  to  names  of  streams,  we  find  that  there  is  the 
Coola  Creek,  the  OoIooIb.  Creek.  Moreover,  the  aboriginal  name 
for  the  Lachlan  River  was  GahxQ;  for  the  Peel  River,  CaZ^la;  and 
one  of  the  names  of  the  Darling  was  Cafe watta.  Also,  one  of  the 
names  for  the  Murray  was  GooIwa,  In  all  these  cases  applying  to 
the  Peel,  the  Darling,  the  Lachlan,  and  the  Murray,  we  cannot 
doubt  that  to  the  inhabitants  on  the  banks  of  the  respective 
streams  each  of  them  was  simply  the  water.  When  we  look  be- 
yond the  Australian  boundary  we  find  Klwla  is  a  river  in  Tamul ; 
Kul,  a  river  in  Cashmerian  ;  Kali  is  a  brook  in  Javanese ;  Gohm, 
is  rain  in  the  Malay  Archipelago  ;  Ifdathi  is  the  sea  in  Feejee. 

Plurality  of  Rootrwords  for  Water  in  His  same  Name, 

As  we  have  passed  along,  some  indications  have  transpired  to 
the  effect  that  the  name  of  a  river,  or  a  word  for  water,  was  really 
made  up  of  two  separate  roots,  each  meaning  water.     There  is 
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the  notable  case  of  Cowie.  From  the  multiplicity  of  forms  and 
spellings  in  which  this  word  is  found,  there  is  no  doubt  that  it  con- 
tains the  two  roots  represented  by  k  and  b.  Also,  there  is  no  doubt, 
from  the  evidence  adduced,  that  these  do  represent  two  roots 
which  have  entered  extensively  into  the  names  of  streams  and 
waters  over  the  whole  of  Australia.  But,  does  the  gathering  up  of 
several  roots  into  one  name  extend  any  farther  ?  For  example, 
there  is  the  formidable  name  Yeer  kwnban  kautoe.  This  is  not  the 
name  of  a  large  river  or  ocean ;  it  is  the  name  of  water  covered  with 
sand,  at  the  head  of  the  great  Australian  Bight,  which  was  reached 
by  Eyre  on  his  perilous  adventure  from  South  to  Western  Australia. 
Now,  here  plainly  we  have  the  kautoe,  but  what  of  the  yeer 
humhan  ?  After  the  materials  which  have  been  reviewed,  we  have 
little  difficulty  in  identifying  yeer  as  an  old  friend  and  near 
relation  of  the  large  families  of  yara  and  yers,  which  have  come 
under  our  notice.  Here  then  is  another  root  meaning  vxUer,  yar 
added  to  ka  and  wa.  So  also  of  the  form  kumhan ;  as  a  root,  we 
find  it  in  the  vocabulary  of  Bishop  Salvado  associated  with  water, 
and  we  have  seen  how  largely  the  sounding  syllables  enter  into 
names  of  creeks  and  waters.  Still  further,  Kumban  is  a  name 
which  occurs  in  Indian  mythology.  It  applies  to  a  potentate  who 
is  identified  with  one  of  the  signs  of  the  Zodiac,  and  the  significant 
point  is  that  the  sign  is  Aqtuiriua^  the  tvater-bearer. 

Here  there  ai'e  four  different  roots,  which,  with  very  little  room 
for  doubt  in  the  case,  have  been  agglomerated  together  in  the 
course  of  successive  generations  by  the  aborigines.  More  of  the 
long  names  seem  to  yield  easily  to  resolution  into  their  primary 
elements.  There  is  the  jingling  name  kalingalungagay  for  a 
creek.  Now,  here  we  can  have  little  scruple  in  setting  down 
the  kcUing  and  kalung  as  the  same  word  repeated,  and  we  know 
that  the  forms  are  conspicuous  in  the  vocabularies  as  meaning 
wcUer.  Then,  as  to  the  last  part  of  the  word  gagay^  the  mere  pro- 
nouncing of  the  syllables  reminds  us  of  the  well  established  root 
in  ga  or  ka.  This  also  is  repeated  as  in  the  case  of  the  former 
part  of  the  name.  Yet  again,  there  is  the  Galla  gam  hroon  Creek. 
This  yields  easily  to  analysis  in  view  of  the  examples  which  we 
have  had  in  the  foregoing  pages.  Forms  in  gmbly  gvihri,  and 
gmbr,  seem  almost  interchangeable.  Their  association  with  forms 
employed  as  designations  for  rivers  and  creeks  has  been  fully 
illustrated.  Then  as  to  gaUa  :  that  is  one  of  the  well-established 
roots  for  vxUer,  and  is  embodied  in  the  form  kalhig,  which  we 
have  just  been  considering  in  connection  with  another  word.  Yet 
again,  there  is  the  formidable  name  of  a  spring  Widge  galla  gam- 
bone.  But  here  the  galla  and  gambone  were  disposed  of  in  the 
name  dealt  with  immediately  previously.  The  only  part  remain- 
ing is  Widge  ;  but  this  is  evidently  of  the  Bad  and  Wad  connec- 
tion, meaning  loater^  like  the  bidge  in  Murrumbidgee. 
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Now,  when  we  go  beyond  the  Australian  tribei^  we  find  that 
other  people  have  done  the  same  thing.  Thus,  in  the  north  of 
England  we  have  such  a  stream  as  Wansbeck  Water,  Now,  toan 
or  vand,  and  bee,  are  Scandinavian  words  for  water.  To  the  two 
words,  each  meaning  toater,  the  English  word  water  is  added, 
making  up  a  repetition  of  the  same  radical  idea  three  times  over. 
But  this  matter  dovetails  into  questions  of  historical  interest. 
Thus,  we  know  that  the  little  river  Yair^  in  Norfolk,  was  called 
Garienvs  under  the  Komans,  though  it  has  resumed  its  original 
or  aboriginal  name.  Now,  Garienus  has  every  appearance  of  em- 
bodying the  Celtic  amhainn,  river,  in  the  Manx  form  aon  the 
origin  of  the  avons  that  are  found  as  the  names  of  streams  in  the 
British  Isles.  But  this  addition  of  amhainn,  river,  to  the  primitive 
form  gar  or  yar  comes  out  more  plainly  in  the  case  of  the  Garonne, 
in  France.  Gar  aniliainn  has  every  appearance  of  supplying  the 
original  which  Csesar  converted  into  Garumna,  But  as  both  of 
the  roots  conjoined  here  belonged  to  languages  foreign  to  the 
Romans,  he  added  to  Garumna  flumen.  Thus,  as  in  Wansbeck 
Water,  we  have  three  difierent  roots  amalgamated  together,  mean- 
ing vKUer  or  river.  Now,  tlie  point  of  historical  interest  is  that 
these  metamorpliic  processes  form  some  sort  of  index  to  the  mi- 
grations or  conquests  of  the  people  who  are  concerned  in  the  case. 
Thus,  suppose  we  start  with  the  aboriginal  yar  or  gar,  for  the 
water,  the  river,  then  yar  aniJuiinn  indicates  the  advent  and 
settlement  of  the  Celtic  race.  Then  the  farther  development  into 
Garumna  flumen  v*.  a  remnant  of  the  invasion  of  Gaul  by  the 
Romans.  So  also  the  Garonne  Fleuve  of  the  French  maps  of 
the  present  day  is  an  index  to  the  important  changes  which  have 
taken  place  since  the  subversion  of  the  Roman  Empire.  Now,  on 
the  same  general  principle,  the  time  may  come  when  such  a  com- 
bination of  roots  as  appears  in  Yeer  cumhan  kauwe  may  enable 
some  Australian  investigator  to  trace  the  course  of  migration  of 
the  Australian  tribes,  at  lesLst  in  that  part  of  the  island  continent. 

Tasmania. 

A  glance  must  be  taken  at  Tasmanian  names  for  rivers  and 
waters.  Though  only  about  half  a  dozen  aboriginal  names  i^etain 
their  places  on  the  map,  yet  about  seventy  or  eighty  have  been 
preserved  in  vocabularies  and  otherwise.  We  have  here  to  pro- 
ceed with  caution  as  regards  the  Gazetteer ;  for,  such  names  ns 
Illavxirra  and  Parraniatta,  and  a  number  of  really  aboriginal 
names,  have  been  imported  by  the  white  settlera  from  the  Aus- 
tralian mainland.  As  we  consult  the  vocabularies,  the  most 
prominent  root  for  water  apixjai-s  in  the  forms  of  /  and  In,  Thus 
lea,  Hver  or  UUce ;  liah  le,  ocean ;  lileali,  water.  In  compound 
words  and  terms  bringing  in  words  associated  with  water,  there 
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occur  ZwA-pota,  river y  creek  ;  Zia-mena,  lake ,  Zba- maggatangta,  dee'p 
tcixter;  /to-tarightea,  to  flow;  ^za-larataine,ybaw/  ^ia-wenee,  water  ; 
lay-kAy  wet ;  Ze-areaway,  an  island,  thus  again  illustrating  what  we 
have  had  so  often  in  regard  to  the  names  of  islands  on  the  other 
side  of  Bass'  Straits.  In  the  longer  form  In  we  have  Una  or  linah, 
the  common  word  for  river  ;  liena  and  lena^  vxUer  ;  le^ia  also  the 
9€a  ;  lenone,  lake  /  lienire,  h'esh  vxiter  ;  laina,  to  drink ;  wia-Zin^, 
extcdation.  When  we  look  at  the  names  of  rivers,  the  word  linah 
is  often  appended  just  as  we  append  river  to  the  name  by  which  the 
river  is  called ;  thus,  Kut&-linali  is  the  Jordan  Kiver ;  Promena- 
HnaJi  is  Brown's  Eiver ;  Mangana-^i^ri^a  is  the  South  Esk  River. 
Now  again  we  find  the  islands  re-echoing  the  word  for  water  in 
their  names ;  thus,  Luna  maunaelounaA  is  Bruni  Island,  which 
contains  the  same  radical  form  twice.  Tiarerrymeea-^onoA  is  Maria 
Island.  The  shorter  form  in  Z  is  to  be  seen  in  the  following 
names  of  streams  :  there  is  Zceaberryade,  or  Zccaberra,  Douglas 
River ;  Z«i7/ateah  is  Recherche  Bay  ;  Moyente-Zea  is  Toom's  Lake. 
The  prevalence  of  the  root  form  in  I  is  notable,  as  it  has  not  come 
conspicuously  before  us  when  dealing  with  the  more  important  roots 
for  water  used  on  the  mainland  of  Australia.  In  actual  names  it 
occupies  a  prominent  place.  Its  imitative  character  is  brought  into 
requisition  in  naming  a  picturesque  waterfall  in  Victoria,  by  the 
reduplicated  form  Lal-LaL  As  quite  a  curiosity  in  nomenclature, 
there  is  the  rather  remarkable  South  Australian  word 

Warralillialill  iallilia, 

as  the  name  of  a  spriiig  of  fresh  water.  It  is  worthy  of  notice 
that  the  forms  linah,  lonah,  and  the  variations  of  the  same  radical 
form  have  a  parallel  in  the  Polynesian  form  lanu,  water. 

But  there  is  another  root  from  which  have  sprung  a  number  of 
Tasmanian  names  relating  to  water.  It  is  the  root  g  or  k,  with 
which  we  have  had  much  to  do  on  the  mainland  of  Australia. 
We  find  ti-aces  of  it  in  such  words  as  mo^o  moA^o,  moc/ta  meaning 
water,  fresh  water.  Also  in  such  words  as  IsLj-ka  wet,  mayniocA:, 
rainy,  liemkane-acA:,  a  drop  of  water,  luggattc^  the  tide,  kukamemA- 
mena,  foani.  In  the  names  of  rivers  and  other  waters  it  is  found 
as  follows  :  LeeaberryaoA;  Douglas  River ;  Poyanannupyac^, 
Oyster  Bay;  ParraloongateA;,  Macquarie  Harbour;  TunganricA:, 
Arthur  River.  Now,  besides  these  names  applying  directly 
to  water,  there  are  names  of  islands,  headlands,  and  land 
on  the  sea-coast  in  which  the  same  root  occurs.  Thus, 
TittanariacA;  is  Governors  Island ;  ReencA:a  is  Hunter's  Island  ; 
MuracomyacX;  is  East  Bay  Neck ;  TeeralinnacA;  is  Eagle  Hawk 
Neck ;  KennaooA;  is  Cape  Green ;  MonattcA:  and  RomanraiA 
are  two  names  of  the  conspicuous  Circular  Head ;  also,  Purr- 
ed is  the  name  of  a  portion  of  the  sea  coast  extending  south-east 
from  Circular  Head  Promontory.     Now  all  these  cases  would  fit 
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to  the  general  rule  that  root-words  for  water  are  also  emplojed 
to  designate  islands,  headlands  rising  out  of  the  water,  land  adjoin- 
ing water,  and  meadow-land.  In  the  present  case,  however,  there 
is  an  ek  which  cannot  be  brought  under  any  of  the  cases  enume- 
rated. It  is  Mebbe^A;,  the  aboriginal  name  for  Frenchman's  Cap, 
a  mountain  too  far  inland  to  be  regarded  as  a  headland  rising  out 
of  the  sea.  Of  course,  this  might  imply  no  more  than  that  the 
same  form  of  root  was  common  both  to  waters  and  mountains. 
"We  had  a  notable  case  of  the  same  thing  in  the  gang  form,  so  fully 
exemplified  both  ways  on  the  Australian  mainland.  As  to  the 
ek  root  for  mountains,  we  find  it  well  exemplified  in  the  Scandina- 
vian geography.  Thus  there  are  lioms-eggen,  Jukul-eggen,  Skardals- 
eggen,  and  more.  Eggen  is  the  plural  of  eg,  which  again  is  akin 
to  our  English  word  edge.  In  the  French  there  is  aiguille^  needle, 
a  term  also  applied  to  mountain  pinnacles,  as  copiously  exemplified 
in  the  names  of  rocky  spikes  in  the  Mont  Blanc  group  of  momi- 
tains.  In  Latin  are  the  cognate  roots  in  ac,  as  acuoj  I  sharpeny 
acua  a  needle,  acer,  keen,  ocies  an  edge.  In  Greek  also  are  such 
forms  as  ake,  point,  akis,  edge,  also  akoke  and  akme.  There  is 
akon  a  dart,  with  the  Sanscrit  relative  aoan,  also  a  dart  More- 
over, in  Greek  thei-e  is  the  adjective  form  in  ekea  to  be  added  to 
words  to  give  Uie  ide^  of  edge,  as  amphekes  double-edged.  It  may 
be  mentioned  that  the  form  mocha,  water  in  Tasmanian  has  a 
parallel  in  the  same  form  mocha,  water,  in  Western  Australia,  and 
at  the  extreme  opposite  comer,  the  form  muM,  at  Massied,  one  of 
the  small  islands  in  or  near  Torres  Straits. 

Names  op  Islands  and  Headlands. 

Numerous  examples  have  occurred  in  the  foregoing  pages  to 
show  that  root-words  for  water  have  often  been  used  to  denote 
islands  and  headlands.  The  principle  of  so  applying  names  applies 
also  to  peninsulas,  coast-lands,  and  meadow-lands.  In  all  these 
cases  the  association  with  water  is  clear,  The  islands,  peninsulas, 
and  headlands  rise  up  from  the  water.  The  coast  is  washed  by 
the  waters  of  the  ocean,  and  the  meadow-lands  on  the  river  banks 
are  at  times  overflowed  with  the  waters  of  the  stream.  Besides 
the  individual  examples  which  have  already  been  adduced  illustra- 
tive of  the  subject  now  under  consideration,  there  are  various 
points  to  be  brought  out  Thus,  at  Lake  Macquarie  we  have 
ngarong,  an  island.  On  the  Hastings  this  has  become  gnarookj 
which  means  both  a  swamp  and  an  island.  Now  here  we  notice 
the  operation  of  phonetic  laws.  The  more  flowing  form  in  ng  has 
hardened  into  the  hard  guttural  k.  But  it  remains  that  we  indi- 
cate how  the  application  of  root-words  for  water  in  other  parts  of 
the  world  have  been  applied  to  islands  and  headlands,  llius  the 
Greek  nesos,  an  island,  is  from  neo,  1  swim.     The  idea  of  an  island 
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appears  to  be  that  of  something  in  the  water.  The  Latin  navis 
and  the  Greek  naus,  a  ship,  are  accordingly  so  named  because  they 
JlocU  upon  the  water.  The  Port  Jackson  word  for  canoe,  namely, 
noot,  seems  to  have  been  adopted  on  the  same  principla  Farther, 
the  Latin  insula  appears  to  supply  the  same  connection  with  vxUer. 
InstUa  is  something  cast  in  salsum,  into  tlie  ocean.  Cognate  with 
this  is  the  C^eltic  innis,  which  applies  to  island,  Jieadlcmd,  penin- 
stda,  and  meadoto^and.  There  is  Inchkeith,  an  island.  There 
is  'Dwcness,  Doirbh-tnnt«,  Stormy  Island,  only  the  island  in  this 
case  is  a  peninsula.  Then  there  are  the  famous  inches  of  Perth, 
in  Scotland,  which  are  meadow-lands.  Let  it  be  noted  also  that 
the  Greek  nesos,  an  island,  is  applied  to  a  peninsula  in  the  notable 
case  of  the  Teloponnesos  the  island  {peninsula)  of  Pelops.  In  the 
Gothic  stock  of  languages  similar  phenomena  occur.  The  form  ea 
in  Anglo-Saxon  is  an  island  and  also  runnvng  water,  EaUm  is 
the  ic^^-town.  Many  places  have  names  determined  by  their 
relation  to  water.  In  Scandinavian  oe  is  water,  hence  oda/nd,  an 
island,  is  uxUerland,  Zea-hnd  is  sea  land.  In  Germany,  forms  in 
au  indicate  meadow-lands,  as  on  the  banks  of  rivers.  Thus  Khein- 
au,  and  many  more. 

Root^words  for  Water  and  titeir  bearing  on  Grammar, 

Besides  the  arrangements  whereby  root-words  for  water  are 
used  to  denote  inlands  and  headlands,  there  is  a  trace  of  another 
development  of  language  which  may  be  noticed.  It  is  a  matter  in 
which  we  possibly  get  a  glimpse  into  the  primitive  operation  of 
ideas  which  led  to  the  formation  of  some  of  the  grammatical 
peculiarities  of  language.  In  connection  with  all  that  we  have 
had  to  notice  about  rivers  and  streams,  and  the  circumstances  of 
the  aborigines  in  regard  to  them,  there  are  some  points  which  come 
to  the  surface  enabling  us  to  see  how  words  have  passed  from  the 
state  of  nouns  to  the  state  of  prepositions,  and  how  insensibly  a 
process  of  generalization  seems  to  have  taken  place  in  the  abori- 
ginal mind.  But  to  proceed  to  the  materials  concerned.  In  a 
vocabulary  we  find  that  in  two  different  dialects  a  camp  is  repre- 
sented by  the  aboriginal  words  koiong  and  nguratig.  The  former 
means  ^r«,  and  the  latter  means  water.  The  association  of  ideas 
is  simple  enough.  The^e  is  a  source  of  significant  and  compen- 
dious reference  to  the  place  where  the  camp  or  settlement  is 
established.  So  with  regard  to  the  indespensable  article  of  water,  the 
watering  place  is  the  campi/ng  place.  Now  along  vnth  this  we  put 
information  which  we  get  from  the  vocabularies.  We  are  familiar 
now  with  the  root  ap,  op,  or  up  in.  Western  Australia  as  very 
extensively  concerned  in  the  Australian  names  on  the  map  for 
waterholes,  springs,  and  wells.  But  we  learn  that  ap  and  op 
become  terminational  particles  added  to  names,  to  indicate  a  place 
suitable  as  a  resting  place.     We  have  seen  that  the  watering  place 
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is  the  fit  place  for  the  camping  or  resting  place.  While  in  many 
cases  rivers,  as  such,  often  a  mere  chain  of  ponds,  are  not  desig- 
nated by  specific  names,  yet  resting  places  are  designated  with 
great  minuteness.  Now,  beyond  doubt,  the  most  important  of 
these  resting  places  were  watering  places.  Hence  then,  to  all 
appearance,  the  explanation  of  the  numerous  names  in  Western 
Australia  ending  in  up.  Thus,  up  eis  a  root  for  toater  agrees 
perfectly  with  the  information  that  ap  and  up  are  used  as  termi- 
national  particles  to  indicate  a  resting  place. 

But  we  have  seen  that  numerous  roots  are  used  for  water — 
does  the  same  peculiarity  transpire  in  connection  with  any 
more  of  them  ?  This  would  seem  pretty  plainly  to  be  the  case. 
Thus  in  South  Australia  we  have  become  familiar  with  the  nasal 
sounds  in  ng.  Now,  in  the  vocabularies  we  learn  that  in  South 
Australia  the  forms  ungai  and  arigh  are  used  as  prepositions  where 
the  idea  of  rest  is  signified.  This  obviously  follows  up  very 
closely  upon  the  heels  of  what  we  have  met  regarding  up  in 
Western  Australia.  Still  further,  it  may  here  be  mentioned  that 
the  addition  i7iga,  which  is  found  in  the  South  Australian  river 
name  Onkajmringa,  has  the  same  explanation.  The  form  inga  is 
prepositional  (though  here  put  after  the  word  which  it  qualifies),  and 
means  at  or  near.  Onkaparinga  therefore  means  at  or  near  the  river 
concerned  in  the  matter.  Some  names  besides  that  of  Onkaparinga 
have  found  their  way  in  the  prepositional  shape  into  the  maps  and 
gazetteers.  Thus  Bullaparinga  Creek,  Pandlotinga  Creek,  Wad- 
Tiaminga  Springs.  As  to  the  actual  manner  in  which  the  form  in 
ngga  appears  in  prepositional  words  we  have  such  illustrations  as 
these :  Afikangga  means  before,  literally  in  tlie  eye  of]  Ngurrungga 
means  behind,  literally  in  the  back  of\  Ma/rrangga,  alongside,  liter- 
ally at  tlie  Jiand  of ;  Tangkanugga,  inside,  literally  in  live  liver  of 
Still  further,  we  are  familiar  with  the  forms  in  war  referring  to 
rivers  and  waters.  Now,  this  very  form  has  also  found  its  way 
into  the  list  of  prepositions. used  to  indicate  that  the  idea  of  rest 
is  signified.  Here  then  are  three  distinct  roots  all  agreeing  in 
being  root  forms  for  water,  and  all  agreeing  in  having  been  used 
for  the  grammatical  convenience  of  supplying  preiK)sitions  to 
signify  rest.  As  to  the  forms  in  Western  Australia  so  frequently 
taking  shape  in  names  ending  in  up,  it  remains  to  be  pointed  out 
that  the  equivalent  comes  to  the  surface  in  New  South  Wales. 
This  is  in  the  particle  ba,  which  indicates  locality.  Thus  Muhthin  is 
the  name  of  a  species  of  fern  which  grew  where  Newcastle  now 
stands.  By  the  addition  of  ba  to  Muhthin  there  was  formed 
Mulubvnba,  the  native  name  adopted  to  designate  Newcastle,  and 
meaning  the  place  where  the  fern  called  mulubin  growa 

Following  the  course  pursued  all  through  this  paper,  it  remains 
only  to  point  out  that  something  very  similar  to  the  foregoing  has 
l)een  developed   in  the  history   of   other  languages.      A  good 
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example  is  easily  found  in  the  Shemitic  languages.  In  the  case 
now  contemplated  it  is  the  important  word  for  lioxtae  that  under- 
goes transformation  till  it  is  converted  into  a  preposition.  In  the 
Hebrew  we  read  of  the  ark  l)eing  pitched  within  and  without 
Here  the  expression  translated  within  is  in  point  of  form  "from 
t/ie  house."  In  the  Syriac,  one  of  the  Shemitic  languages,  where 
we  say  in  the  tomb,  the  idiom  of  the  tongue  just  named  takes  the 
form  "  in  the  Itouse  of  the  tomb."  And  still  farther,  where  we 
would  speak  of  a  man  appointing  a  festival  to  bo  held  on  his  birth- 
day, the  Syriac  idiom  admits  of  the  expression  in  point  of  form 
"iTi  the  house  of  his  birthday."  The  stage  naturally  followed  of 
abbreviating  the  word  for  house,  and  using  it  systematically  as  one 
of  the  fixed  prepositions  in  the  Shemitic  languages.  Its  use  was 
so  extensive  that  the  rabbis  divided  it  in  a  threefold  manner, 
namely,  into  the  classes  of  cases  in  which  the  meaning  was  set 
forth  by  in,  by  at,  and  by  with  respectively. 

On  the  subject  of  the  euphonious  names  given  by  the  aborigines 
to  rivers  and  waters,  a  very  few  sentences  must  suffice.  The 
softly  flowing  syllables  which  go  to  make  up  many  of  these 
names  have  often  been  the  occasion  of  remark.  Upon  the  most 
cursory  examination  it  is  found  that  many  of  these  names  are 
characterized  by  a  predominance  of  what  are  called  the  liquid 
letters,  namely,  I,  m,  n,  r.  Hence  the  melodious  smoothness  of 
such  names  as  Aranain,  Maranoa,  Araluen,  as  applied  to  streams. 
Indeed,  names  can  be  picked  out  of  the  gazetteers  containing  the 
whole  four  liquids  with  no  other  consonant.  Thus  Mullinurran 
Creek  and  Neumerella  Creek.  But  the  moment  we  come  to 
figures,  as  between  the  liquids  and  soft  labial  on  the  one  side 
against  the  dentals  and  gutturals  on  the  other  side,  the  result  is 
very  marked.  Take  the  foims  in  mar  or  bar  and  wat,  or  their 
equivalents.  Mar  occurs  in  about  sixty  names  of  creeks  or  waters, 
Bar  in  about  eighty,  and  teat  in  only  about  a  dozen — that  is,  in 
the  Gazetteer  of  New  South  Wales.  The  choice  between  the 
softer  and  harder  forms  of  letters  of  the  same  class  has  some  quite 
remarkable  exemplifications.  Thus,  taking  the  three  leading 
channels  for  names  to  designate  rivers  or  waters,  namely,  in  mh, 
ng,  and  ndy  as  against  the  harder  forms  in  mp,  nJc,  and  nt,  and  the 
result  is  very  decided.  In  the  former  case,  the  forms  are  embodied 
in  upwards  of  170  names  of  streams  or  waters  in  New  South 
Wales,  while  hardly  half  a-dozen  examples  are  found  of  the  latter 
In  the  longer  forms,  mbl,  mhn,  mbr,  ngl,  ngn,  ngr,  ndl,  ndn,  ndr^ 
as  against,  mpl,  mjin,  mpr,  nkl,  nkn,  nkr,  nil,  ntu,  ntr,  the  result 
is  equally  decided.  The  former  class  are  exemplified  in  upwards 
of  110  cases,  while  the  latter  are  exemplified  in  one  or  two 
cases.  Here  a  few  possible  oversights  in  searching  through  a 
large  volume  would  make  no  substantial  alteration  in  the  relative 
places  occupied  by  the  classes  of  names  compared.     Still  further, 
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take  nine  forms,  suet  as  mly  mn,  mr^  bl,  hn,  hr,  wl,  wn,  wr^- 
where  we  have  the  liquids  and  soft  labial — and  compare  them 
with  any  such  forms  as  wg,  wk,  wd,  tot,  pg,  pk,  pd,  pt — where  these 
are  mostly  gutturals  and  dentals — and  the  result  is  quite  decisive. 
The  former  list  enters  into  the  names  of  nearly  400  creeks,  streams, 
and  waters,  while  the  latter  list  barely  musters  twenty.  Of  course, 
exhaustive  detail  would  bring  out  some  peculiar  points ;  but  there 
is  no  mistaking  the  general  drift  and  direction  of  the  figures 
adduced,  taking  the  Gazetteer  of  New  South  Wales  as  supplying 
the  area  of  observation.  Out  of  about  4,700  names  of  all  sorts, 
about  3,000  are  aboriginal  Of  these,  again,  nearly  800  are 
names  applied  to  rivers,  creeks,  and  streams  generally,  as  well  as 
to  water  in  its  other  forms. 

Summing  up,  and  carefully  avoiding  sweeping  generalizations 
from  one  comer  of  a  subject,  it  may  at  least  be  concluded  that  in  the 
matter  of  fixing  or  adopting  root- words  for  water,  the  aborigines,  or 
rather  their  forefathers,  take  rank  broadly  with  the  rest  of  the  world. 
But  even  this  simple  conclusion  has  its  decided  bearing  on  some 
questions  which  have  been  raised: — ^Thus,  (1)  let  it  be  supposed  for 
a  moment  that  the  aborigines  of  Australia  are  a  special  centre  of 
creation,  and  have  existed,  say,  100,000  years  on  this  continental 
area ;  in  that  case,  the  substantial  amount  of  identity  displayed 
between  them  and  other  races  in  the  world,  in  the  matter  of 
adopting  names  for  water,  cannot  escape  notice.  Plainly,  if  this 
identity  should  be  found  to  extend  over  a  wide  area  of  comparison, 
then,  so  far,  the  supposed  necessity  of  resorting  to  the  theory  of 
special  centres  of  creation  for  the  human  race  must  disappear. 
Then,  (2)  there  is  the  observation  as  to  the  amount  of  change 
which  might  take  place  in  languages  such  as  the  Australian, 
which  are  exposed  to  the  operation  of  certain  capricious  influences. 
Thus,  upon  the  death  of  a  chief  named  "  River,"  the  word  river 
would  suddenly  drop  out  of  use.  Now,  in  the  course  of  centuries, 
to  say  nothing  of  decades  of  millennia,  the  changes  so  pro- 
duced in  the  vocabulary  of  a  language  would  be  very  considerable. 
But,  in  full  view  of  all  such  considerations,  it  is  pretty  plain  that  if 
the  forefathers  of  the  aborigines  of  Australia  broke  off  from  a  parent 
stock  only  2,000,  or  3,000,  or  4,000  years  ago,  their  descendants 
have  faithfully  retained  the  use  of  the  primeval  root-words  for 
waters  and  streams,  and  have  given  them  a  permanent  existence 
in  the  numerous  names  which  have  been  adopted  from  the  black 
man  by  his  white  successor. 
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Discussion. 

Rev.  R.  Collie,  F.L.S.,  intimated  that  on  looking  over  the 
paper  he  found  that  the  name  Alambar  was  included  by  Mr. 
MacPherson  amongst  aboriginal  names,  whereas  it  was  an  Indian 
word,  having  been  the  designation  of  a  gentleman's  residence  in 
India,  who,  having  finally  settled  in  this  Colony  near  Glen  Innes, 
called  the  name  of  his  station  Alambar. 

I  have  looked  over  carefully  the  above  paper,  and  examined  it 
with  the  native  names  for  water  in  Victoria,  South  Australia,  and 
the  Malay  Archipelago.  The  study  of  Hebrew  and  the  cognate 
languages  evidently  gave  the  impulse  to  Mr.  MacPherson  to  take 
up  this  subject.  Starting  with  the  root-letters  in  the  Hebrew 
word  for  water,  he  tries  to  discover  how  many  native  names  have 
the  letters  m  or  mb,  mp,  applied  to  water  in  rivers,  creeks,  lakes, 
lagoons,  kc  Not  only  so,  but  the  ancient  languages  of  the  world 
are  also  consulted.  Thus,  the  Phoenician  "mu"  for  water,  and 
the  Egyptian,  "  me,"  are  taken  into  account. 

Reference  is  made  to  the  names  of  streams  in  Australia  in 
"  cmb,"  "  gnb,''  "  kmb,"  such  as  Wamba  Ponds  and  Wallomba 
Brook  Similar  words,  says  the  author,  are  found  in  the  languages 
of  the  Malay  Archipelago.  In  looking  over  59  words,  furnished 
by  Wallace,  representing  as  many  languages  for  the  word  water, 
I  find  that  there  are  only  two  which  have  the  slightest  resemblance 
to  the  above  specimens,  "  manu  ''  and  **banyu."  Again,  it  ought 
to  be  remembered  that  the  various  languages  of  the  natives  of 
Australia  have  nothing  in  common  with  any  language  outside 
the  continent,  and  indeed  have  very  little  resemblance  to  one 
another.  The  natives  of  one  side  of  a  creek  have  a  different 
language  from  those  on  the  other  side.  Hence  the  difficulty  to  do 
any  good  to  them  by  missionary  enterprise,  <kc.  Such  being  the 
case,  the  forms  of  words  which  seem  to  have  a  common  origin  are 
generally  accidental,  and  must  not  be  pressed  too  much  to  support 
any  theory.  I  fully  expected  to  have  found  more  words  in  the 
languages  of  the  Malay  Archipelago  for  water  with  **  m-m  "  or 
"  m-u  "  than  I  did,  as  it  is  generally  agreed  that  the  aborigines 
came  from  the  north,  and  must  have  lingered  for  some  time  among 
the  islands  of  the  Archipelago.  I  have  examined  several  vocabu.- 
laries  of  the  native  tribes  in  South  Australia,  and  have  found 
nothing  to  lead  me  to  suppose  that  the  letters  "  m,"  or  "  mb,''  or 
"  mp,"  had  anything  to  do  with  water.  I  have  also  examined  the 
vocabularies  of  the  native  tribes  of  Victoria,  as  furnished  by 
Smythe,  with  the  same  result. 

The  method  of  consulting  the  various  gazetteers  in  New  South 
Wales  for  the  meaning  of  native  names  is  not  to  be  commended. 
Names  have  been  introduced  which  are  Indian,  etc.,  and  are  found 
in  the  gazetteer  as  native,  and  in  one  instance  at  least  the  writer 
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of  this  paper  has  fallen  into  the  trap.  "  Farrucabad,"  near  Glen 
Innes,  has  been  regarded  by  many  as  a  native  name,  but  it  comes 
from  India,  as  the  owner  of  the  station  resided  in  India  for  many 
y^ars. 

The  so-called  native  names  are  sometimes  only  a  modified  form 
of  English  words,  and  the  greatest  care  has  to  be  taken  when 
reference  is  made  to  gazetteers,  as  was  often  done  by  the  writer 
of  this  paper. 

Sir  Alfred  Roberts  suggested  that  the  paper  be  subject  to 
revision  before  being  printed  with  the  Society's  transactions. 

Mr.  J.  F.  Mann  pointed  out  that  many  instances  had  occurred 
of  attempts  on  the  part  of  blackfellows  to  pronounce  European 
names  being  recorded  as  aboriginal  words.  The  names  Gabo  and 
Woolloomooloo  were  aboriginal  corruptions  of  the  words  Cape 
Howe  and  windmilL  The  natives  appeared  to  name  livers  from 
the  different  kinds  of  trees  and  shrubs  growing  on  their  banks. 
This  was  the  case  with  the  prefix  "  yarra,"  which  is  of  frequent 
occurrence,  and  indicates  a  particular  sort  of  gum-tree.  Some- 
times, as  in  the  case  of  the  Murrumbidgee,  a  river  was  known  by 
over  50  names  throughout  its  whole  course,  and  aboriginals 
appeared  to  know  every  bend  by  some  particular  name. 

Mr.  John  F.  Mann  writes  as  follows  : — I  have  read  with  much 
attention  the  accompanying  paper  bearing  the  above  title.  The 
object  of  Mr.  Macpherson  is  to  discover  whetlier,  in  giving  names 
to  a  river,  or  water  of  any  description,  the  aborigines  were 
guided  by  certain  laws,  and  adopted  the  princii)les  which  are  found 
to  prevail  in  the  languages  of  the  world.  The  language  of  these 
aborigines  is  extremely  expressive,  every  name  almost  is  acompound 
word,  each  syllable  of  which  has  a  signification  ;  so  that  the  name 
of  a  place  at  once  expresses  and  describes  the  particular  locality. 
Before  commencing  to  analyse  any  of  these  names,  it  is  well  to 
make  certain  that  the  word  is  a  genuine  one  :  failing  in  this,  Mr. 
MacPherson  has  unconsciously  fallen  into  one  or  two  glight  errors. 
(See  "  alumbah,"  page  3,  and  "  Oakey  Creek,"  page  11.)  It  is  much 
to  be  regretted  that  in  the  early  days  of  settlement  so  little  attention 
was  paid  to  the  nomenclature,  or  that  when  a  name  was  obtained 
greater  care  was  not  practised  in  the  orthography.  Taking  this 
carelessness  into  consideration  with  the  distortion  which  all  the 
native  names  have  been  subjected  to,  it  is  a  matter  of  difficulty 
now  to  obtain  a  reliable  word.  "  Any  way  will  do  to  spell  a 
native  name,"  I  have  heard  said  on  more  than  one  occasion.  One 
of  our  most  reliable  and  accomplished  surveyors  confused  the 
name  "  Cape  Howe  "  so  as  to  represent  a  name  "  Gabo,"  and  when 
such  euphonious  names  as  "  Eurobodella,"  "  Taralga,"  "  Larella," 
and  others  are  converted  into  "Boat  Alley,"  "Trialgang," 
"  Larry's  Lake,"  &c.,  it  behoves  a  philologist  to  proceed  with 
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caution ;  for  so  oommon  have  these  misnomers  become  that  many 
of  the  younger  generation  of  blacks  have  adopted  the  altered  word. 
Mr.  MacPherson  assumes  that  each  compound  name  includes 
one  or  more  syllables  which  indicate  a  root-word  used  by  the 
aboriginals  to  refer  to  water,  and  then  in  many  cases  identifies 
Hub  word  with  one  having  a  similar  signification  as  used  in  other 
parts  of  the  world,  and  gives  innumerable  examples  in  support  of 
his  argument.  However  ingenious  this  theory  may  be,  I  think 
that  it  will  prove  a  difficult  one  to  ca^ry  out,  for  one  will  find 
that  in  following  up  the  arguments  you  suddenly  come  upon  a 
similar  name  attached  to  a  hill  or  land  of  some  sort.  Take  the 
letter  m,  for  instance.  This  being  the  first  example  selected  by 
Mr.  MacPherson,  it  applies  well  to  the  name  of  the  river  Murmm- 
bidgee,  as  representing  the  humming  sound  of  water  as  it  fiows 
over  stones,  <fec.  But  following  the  argument  up,  and  the  river 
down,  as  it  increases  in  importance,  and  gathers  more  roots,  you 
come  upon  a  hill  in  the  neighbourhood  of  Yass,  and  about  15  or 
20  miles  from  the  Murrumhidgee,  named  iVttrrttmbateman ;  and  so 
you  may  follow  on  until  the  peculiar  humming  sound  of  m  cul- 
minates in  a  range  of  mountains,  near  Molong,  known  as  the 

Again,  take  the  Wollondilly  River  as  an  example.  It  is  true 
that  the  Wollondilly  is  joined  by  the  Mulwarree  Ponds  at  Goul- 
bum,  but  the  "  murmur  of  the  waters  "  can  be  only  heard  in  the 
Wollondilly  branch,  which  throughout  the  whole  length  flows 
through  a  hilly  and  mountainous  country  ;  whereas  the  Mulwarree 
is  but  a  long  chain  of  ponds  rising  in  a  swamp,  and  flowing  only  in 
time  of  flood  through  marshy  land.  To  follow  the  reverend  author 
through  the  long  list  of  references  which  he  gives  in  support  of 
his  theory  is  more  than  I  dare  attempt,  even  supposing  that  I  felt 
myself  competent  to  do  so. 

Mr.  MacPherson  gives  (page  17)  the  word  bidge  as  meaning 
water.  Mr.  de  la  Poer  Wall,  in  his  "  Manual  of  Physical  Geo- 
graphy of  Australia,"  page  77,  describes  the  name  Murrumbidgee 
as  meaning  "  beautiful  river."  In  connexion  with  this  I  may  refer 
to  the  name  Kurkerducbidgee.  This  is  the  native  name  of  a 
small  plain  or  flat  on  the  Shoalhaven  Biver,  about  12  miles  on  the' 
Goulbum  side  of  Braidwood.  According  to  ray  informant,  an 
aboriginal,  kur  means  a  mouth ;  kur-kur,  a  long  mouth  or  beak- ; 
and  kur-kur-duo,  the  bird  known  by  us  as  the  '^  native  companion.'' 
This  plain  was,  and  probably  is  now,  the  resort  of  this  bird,  a 
large  crane,  hence  the  word  kur-ker-ducbid-gee.  Kurkur  also- 
means  "  mouth''  in  ihe  Lake  Macquarie  and  Newcastle  dialectn; 
I.  am  under  the  .impression  that  the  termination  bid-ge^  means  a 
flat  by  the  river  side;  and  this  explanation  will  agree  with  a > 
desmption  of  the  Murrumbidgee  Biver ;  but  which  syllable  refers 
to  water  I  do  nqt  undertake  to  say. 
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The  name  Currockbilly  or  Kurwikbilly  is  given  to  a  high  moun- 
tain in  the  coast  range  near  Braidwood.  Two  long  valleys  in  this 
mountain  are  known  as  the  great  and  little  Kurradur^  on  account 
of  the  resort  of  this  bird.  The  same  name  may  be  found  for  a 
place  near  Mittagong,  which  possibly  this  bird  at  one  time  fre- 
quented. I  mention  this  case  also  to  show  that  in  naming  places 
the  aborigines  were  guided  by  circumstances,  adapting  the  name 
to  natural  features,  the  growth  of  certain  trees  or  flowers,  the 
feeding  place  of  animals,  birds,  etc. 

"BiUy-bong"  literally  means  a  blind  creek,  bong  means  dead,  the 
water  flowing  over  low  level  land,  and  occasionally  vanishing 
amongst  the  grass ;  consequently,  billy  refers  to  the  water. 
Repeating  a  word  indicates  extent,  great,  large,  etc.  Thus  Bong 
Bong  applies  correctly  to  that  part  of  the  Wingeecarribbee  River 
which  flows  past  Throsby  Park,  the  land  being  so  level  there  as  to 
make  it  a  matter  of  difficulty  to  trace  the  course  of  the  river. 
On  the  Bredalbane  Plains  we  find  the  name  of  Mut-mut-billy 
and  Mill-bang  or  bong.  Mill  means  to  see;  Mill-bong  means  blind 
or  dead  eye.  I  do  not  know  what  miU-mut  alludes  to,  but  these 
names  evidently  refer  to  the  spread  of  water  over  this  large  extent 
of  flat  land,  and  to  its  being  invisible  on  account  of  grass,  etc.,  at 
times.  The  terminal  dilly  also,  no  doubt,  refers  to  water,  but  I  can 
give  no  interpretation  of  WoUon, 

I  endeavoured  to  reconcile  the  termination  gong  with  a  word 
meaning  a  swamp.  Mittagong  proper  is  the  range  separating 
Wingeecarribbee  Swamp  from  the  Nepean  River.  The  site  of  the 
railway-station  is  quite  out  of  position.  It  was  across  this  range 
that  the  first  settlers  penetrated  into  what  was  for  many  years 
afterwards  known  as  the  new  country,  now  better  known  as 
Bowral,  Bong  Bong,  Sutton  Forest,  etc.,  and  was  for  a  length  of 
time  called  the  Argyle  Road.  This  large  swamp  lies  at  the  base  of 
this  range  ;  Toni  Thumb  Lagoon  adjoins  Woollongong ;  then  there 
is  the  Terragong  Swamp  at  Kiama,  and  the  extensive  swamps  at 
the  head  of  the  Cudgegong  River.  But  this  leaves  Gulgongy 
Gerriegong,  and  many  other  places  without  a  swamp,  so  that  this 
arrangement  becomes  futile,  and  the  same  result  occurs  in  many 
other  similar  cases. 

At  page  11  Mr.  MacPherson  assumes  rather  decidedly  that  the 
name  Oakey  as  applied  to  a  river  or  creek  simply  means  toater. 
I  cannot  agree  with  this  assertion.  The  word  "oakey"  simply  refers 
to  the  native  oaks,  or  casuarina  tree  which  fringe  the  banks  of  a 
stream ;  the  name  occurs  in  numerous  instances  throughout  the 
country,  and  is  used  in  a  similar  manner  as  sandy,  stony,  wattle, 
and  otLer  such  things  to  denote  a  particular  stream.  (This  tree  is 
in  no  way  allied  to  Quercus). 

It  must  be  borne  in  mind  that  the  author  writes  tentatively 
only.   As  he  states,  he  puts  forth  his  suggestions  by  way  of  experi- 
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inents;but  he — the  result  of  longand  patient  research — gives  such  a 
vast  amount  of  information,  so  many  examples  of  words  used  in 
all  parts  of  the  world  to  mean  water,  that  the  paper  must  be  con- 
sidered as  an  extremely  valuable  one,  as  it  paves  the  way  for  anyone 
who  chooses  to  follow  up  this  interesting  subject.  I  have  only 
ventured  upon  making  a  few  remarks ;  but  in  the  hands  of  a 
philologist  it  is  a  matter  which  could  be  extended  considerably. 
The  way  to  proceed  would  be  to  obtain  the  services  of  intelligent 
natives,  who  might  be  able  to  interpret  many  of  these  compound 
names ;  though  I  am  aware  that  many  of  these  men  know  nothing 
of  the  origin  of  these  names.  How  few  Liverpool  men  know 
the  origin  of  that  name !  which,  like  Kumidiccbidge,  is  attributed 
to  a  similar  bird  feeding  on  the  adjoining  swamps.  If  a  true 
interpretation  cannot  be  obtained,  some  clue  might  be  discovered 
as  to  the  principle  adopted  in  the  formation. 

The  word  naoi  (see  page  10)  canoe,  is  also  given  to  Orion's  belt 
by  the  aborigines.  The  three  stars  are  supposed  to  be  three  rowers 
who  are  on  their  way  to  the  pleiades  in  search  of  wives. 

The  late  Sir  Thomas  Mitchell  was  a  most  reliable  author;  being 
a  good  linguist,  and  possessing  a  good  ear  for  sound,  he  noted  every 
syllable  correctly.  He  preserved  the  native  name  of  Darling  Point, 
where  he  resided  for  many  years,  the  name  being  Yarranabee,  the 
meaning  of  which  I  do  not  know.  The  site  now  occupied  by 
the  garden  of  Mr.  Jas.  S.  Mitchell  was  formerly  a  large  lagoon  sur- 
rounded by  high  reeds  or  rushes.  The  word  Yarra  appears  in 
several  places  about  the  Murrumbidgee  near  Yass,  or  Yarrh,  but  I 
cannot  attach  a  swamp  or  lagoon  to  any  of  these  spots. 

In  riding  to  Sydney  from  his  residence — which  he  did  daily, 
Sir  Thomas  suffered  much  annoyance  when  passing  Hushcutter 
Bay,  by  numerous  small  dogs  rushing  out  from  a  hut  and  barking 
at  him,  he  named  the  place  '*  Barking  Glen",  hence  Barcom  Glen 
has  become  a  permanent  name. 

Mr.  R  DU  Faur  remarked  that  the  original  plans  of  the  Mur- 
rumbidgee River  showed  names  for  every  part  of  it,  and  that  some 
of  the  words  were  of  eight  syllables,  and  unpronounceable  by 
Europeans. 

Mr.  Trevor  Jones  said  that  S  does  not  occur  in  native  names, 
and  that  the  aboriginals  cannot  pronounce  the  letter  F,  but  both 
these  letters  are  often  found  printed  on  maps  and  plans  in  native 
words. 
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Our  Lakes  and  their  Uses. 
By  Fredk.  B.  Gipps,  C.R 


[Read  b^ore  the  Royal  Society  of  N,  8,W.y  1  September,  1886,] 


The  inflaence  of  lakes  in  all  parts  of  the  globe  on  the  river  systems 
in  which  they  are  included  or  with  which  they  are  nearly  connected, 
and  through  their  channels,  on  the  wealth  and  commerce  of  dift- 
erent  nations,  can  only  be  justly  appreciated  by  an  intimate 
knowledge  of  their  physical  features  and  geographical  position, 
but  their  value  in  stimulating  commerce  and  different  industries 
is  of  such  world  wide  recognized  importance,  that  the  investigation 
of  the  lake  system  of  this  Colony  should  commend  itself  to  more 
than  ordinary  interest.  But  for  the  Nyanza  lakes,  more  than  3,000 
miles  distant  from  its  mouth,  the  Nile  would  resemble  many  of  our 
inland  rivers  that  lose  themselves  in  large  swamps,  orare  represented 
in  dry  seasons  by  chains  of  waterholcs,  and  the  granaries  of  Egypt, 
for  so  many  centuries  celebrated  throughout  the  world,  would  have 
been  unknown.  But  for  those  huge  reservoirs,  instead  of  the 
mighty  cities  which  covered  its  valley  with  a  dense  population, 
which  were  the  centres  of  the  arts  and  sciences,  the  very  cradles 
indeed  of  civilization,  there  would  have  been  for  all  ages  a  silent 
desolate  wilderness,  as  dreaded  by  the  traveller  as  the  Great  Arabian 
Desert.  The  unclouded  sun  would  have  blazed  day  after  day  on  arid 
sands  on  a  treeless  waste,  over  which  the  scorching  winds  would  have 
blown  as  a  furnace  blast.  Human  life  in  that  dreary  domain 
would  have  been  insupportable;  but  it  was  otherwise  ordained. 
Chiefly  through  the  instrumentality  of  the  Nyanza  lakes,  the  valley 
of  the  Nile  was  ordained  from  remote  ages  and  through  countless 
generations  to  hold  pre-eminence  for  its  great  fertility.  Year  after 
year  heavy  tropical  storms,  and  at  certain  seasons  continuous  rains 
pour  torrents  of  water  into  these  lakes  and  increase  their  depth. 
This  increment  is  gradually  distributed  through  the  channel  of  the 
White  Nile,  keeping  up  a  constant  stream,  whilst  its  tributaries,  the 
Atbara  and  Blue  Nile  from  the  Abyssinian  highlands,  so  swell  its 
▼olume  with  their  muddy  streams  when  in  flood,  that  it  gradually 
covers  the  lower  valley.  Thus  in  this  rainless  region  the  seed  is 
germinated  and  nourishment  is  given  to  the  crops,  whilst  the  yearly 
deposit  of  silt  accounts  for  the  undiminished  fertility  of  the  soil. 
Just  as  the  Nyanza  lakes  serve  as  the  cisterns  of  the  Nile,  so  the 
Italian  lakes  act  as  balance  reservoirs  for  the  Ticino,  Adda,  Oglio, 
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and  Mincio  rivers.  But  for  the  lakes  which  receive  and  discharge 
them,  these  rivers  would  at  times  thunder  down  through  the  rocky 
gorges  of  the  snow-capped  Alps,  and  with  their  resistless  torrents, 
sweeping  away  all  human  eflforts  to  control  them,  would  flood  and 
devastate  the  whole  intervening  country  to  the  borders  of  the 
Adriatic  Sea,  whilst  at  other  seasons  their  streams  would  be  so 
shallow  and  contracted  that  navigation  and  irrigation  would  be 
impracticable.  Instead  of  contributing  to  the  fertility  of  the  rich 
plains  of  Lombardy,  instead  of  promoting  and  sustaining  the  com- 
merce and  principal  industries  of  a  dense  population,  these  rivers, 
but  for  the  lakes  which  control  them,  would  be  sources  of  dread 
and  desolation.  Having  briefly  touched  on  the  important  functions 
of  lakes  in  different  parts  of  the  world,  I  will  now  pi-occed  with 
a  description  of  a  few  important  lakes  in  this  country,  followed  by 
certain  suggestions  for  the  application  of  their  waters  to  the 
advantage  of  the  State.  As  an  appendix  to  this  paper,  I  have 
prepared  a  summary  of  descriptive  data  of  the  principal  lakes  of 
the  Colony,  as  far  as  the  limited  reliable  information  at  command 
permitted.  On  examining  this,  it  will  at  once  be  obvious,  that 
nature  who  has  dealt  so  bountifully  in  other  countries  in  her  pro- 
visions for  the  storage  and  gradual  distribution  of  large  sheets  of 
water  has  been  singularly  niggardly  respecting  this  country,  for 
even  our  largest  lakes  have  been  known  to  dry  up  completely  after 
protracted  droughts.  As  if,  however,  to  compensate  somewhat  for 
such  neglect,  she  has,  in  the  features  of  the  upper  part  of  our  valleys 
provided  sites  for  the  formation  of  large  artificial  lakes  well  adapted 
for  the  impounding  of  deep  and  capacious  sheets  of  water.  For 
instance,  just  below  the  junction  of  the  Indi  and  Hume  rivers, 
which  forms  the  head  of  the  Murray,  a  dam,  80  feet  high,  thrown 
across  the  valley,  would  impound  a  reservoir  equal  to  some  of  the 
Italian  lakes  in  area.  Such  a  lake  would  receive  all  the  snow  and 
storm  waters  of  a  mountain  water-shed  of  about  1,100  square  miles, 
and  acting  as  a  balance  reservoir,  would  discharge  a  continuous 
stream  throughout  the  year,  providing  if  necessary,  for  permanent 
navigation  between  that  point  and  Albury.  It  would  also,  acting  as 
a  compensating  reservoir,  permit  of  important  tributaries,  which  join 
the  Murray  lower  down,  being  diverted  by  New  South  Wales  and 
Victoria  for  irrigation  and  industrial  purposes.  Thus  the  sources 
of  the  Tooma  River  could  be  diverted  by  a  canal  into  the  Tumut, 
and  thence  into  the  Murrumbidgee  River.  The  length  of  such  canal, 
I  have  proved  by  a  contour  survey,  would  be  only  11|  mUes,  and 
its  cost,  including  head  works,  I  estimate  at  XI  2,000.  Its  course 
would  command  large  deposits  of  auriferous  gravel,  which  would 
probably  prove  of  some  value  to  the  State,  whilst  the  increment 
of  water  to  the  Murrumbidgee  would  be  considerable  and  con- 
tinuous. In  fact  almost  all  our  river  basins  offer  somewhat  similar 
advantages  for  the  construction  of  artificial  lakes,  but  their  further 
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consideration  is  beyond  the  scope  of  this  paper.  A  further  study 
of  the  descriptive  data  of  our  laies  demonstrates,  that  lake  George, 
from  its  position,  elevation,  and  dimensions,  offers  superior 
advantages  over  all  others,  for  the  useful  application  of  its  waters. 
This  lake  is  situated  at  the  summit  of  the  Main  Dividing  Range, 
traversing  the  Colony  from  north  to  south,  and  is  2,230  feet  above 
sea  level.  It  has  no  outlet,  but  is  surrounded  by  a  water-shed 
which  includes  a  basin  of  about  490  square  miles,  and  which  is 
formed  by  the  bifurcation  of  the  main  range,  a  few  miles  south 
of  Bungendore,  the  left  arm  of  which  continues  almost  a  straight, 
unbroken,  northerly  course,  whilst  the  right  arm  straggles  round 
a  long  north-easterly  course,  and  then  swerves  to  the  north-west 
till  it  unites  again  with  the  left  arm  on  the  northern  boundary  of 
the  basin.  Over  one  half  of  this  basin  is  covered  with  plains, 
swamps,  and  the  bed  of  the  laka  The  range  forming  the  left  arm 
rises  abruptly  from  the  borders  of  the  lake,  at  times  forming  prom- 
inent peaks,  at  times  sinking  to  low  saddles,  one  of  which  known 
as  Geary's  Gap,  is  only  80  feet  above  the  water  level.  From  the 
abruptness  of  its  spurs,  it  gives  the  impression  that  their  lower 
extremities  have  been  buried  in  their  own  detritus,  by  the  wasting 
action  of  age^  of  atmospheric  exposura  The  shore  at  the  foot  of 
the  range  slopes  very  gradually  towards  the  centre  of  the  lake,  and 
the  water  is  consequently  shallow  for  some  distance  out.  The 
rocks  chiefly  met  with  are  hard  metamorphic  schists,  having  a 
northerly  strike  and  steep  westerly  dip,  but  the  most  noticeable  are  a 
coarse  grained  gneiss,  and  a  very  hard  breccia  or  conglomerate  com- 
posed of  quartz  pebbles,  cemented  together  by  silica.  Belts  of  these 
rocks  run  out  for  some  distance  into  the  lake  forming  the  most 
prominent  points,  whilst  for  miles  the  shore  is  covered  with  their  re- 
mains. The  formation  of  the  low  gravel  ridges  on  the  north  and 
south  of  the  lake  is  probably  due  to  these  conglomerate  belts  which 
have  wasted  into  beds  of  creeks,  the  flanks  of  which,  composed  of 
softer  micacious  schists,  have  been  gradually  washed  into  the  bed 
of  the  lake,  leaving  the  ridges  behind.  The  quartz  pebbles  are 
angular,  and  bear  no  sign  of  having  travelled  any  distance,  or 
having  been  washed  and  thrown  up  by  the  waves  of  the  lake. 
The  Breadalbane  plains  form  the  principal  portion  of  the  north  end 
of  the  water-shod.  The  three  plains  are  10  miles  across,  and  near 
their  upper  end  are  only  separated  from  one  another  by  a  low  spur ; 
but  this  spur  rises  considerably  going  south,  and  finally  terminates 
in  a  long  narrow  neck,  on  which  a  portion  of  Collector  is  built. 
The  Mutbilly  Creek  flows  along  the  western  flank  of  the  third  plain, 
and  35  feet  above  its  deepest  depression,  which  is  2,254  feet  above 
sea  level,  and  appears,  as  will  be  seen  by  the  accompanying  section, 
to  be  gradually  forcing  its  course  towards  the  valley  of  the  Fish 
River,  from  which  it  is  now  only  separated  by  a  ridge  100  feet 
higher  than  its  bed.     Supposing  this  barrier  removed,  it  would  rush 
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tiown  the  steep  fall  into  the  Fish  River,  and  quickly  expose  the  bed 
of  the  Breadalbane  plains,  and  of  lake  George  beyond  them.  The 
same  section  shows,  that  the  Wollogorang  Creek  is  apparently  wear- 
ing its  course  up  the  ridge  which  separates  it  from  the  Wollondilly 
Hiver,  and  which  is  barely  100  feet  higher  than  its  bed.  It  may 
therefore  be  inferred  that,  in  course  of  time,  these  creeks,  instead 
of  flowing  into  Lake  George,  will  find  their  way  into  rivers  flowing 
in  contrary  directions,  leaving  deep  gravel  drifts  as  the  only  rem- 
nant of  the  lake.  The  eastern  portion  of  the  water-shed  is  much 
more  broken  than  the  opposite  side,  owing  to  the  numerous  low 
fipurs  thrown  out  from  the  main  range,  which  divide  different  creeks 
discharging  into  the  lake.  Towards  the  centre  and  southern  end, 
these  spurs  have  been  almost  denuded  of  timber,  and  consequently 
every  heavy  storm  washes  a  large  quantity  of  silt  into  the  lake. 
On  tlie  south  the  water-shed  is  bounded  by  the  high  dividing  range 
of  the  Molonglo  River.  The  principal  supply  to  the  lake  is  derived 
from  the  following  creeks — Mutbilly  and  Wollogorang  on  the 
north;  Kenny,  Taylor,  and  Batmaroo  on  the  east;  and  Turallo 
Creek  on  the  south.  The  Mutbilly  and  Wallogorang  Creeks  rise 
in  the  ranges  about  15  miles  above  Collector,  and  flow  into  the  lake 
at  the  present  time,  about  6  miles  below  it.  Thoy  each  flow 
through  two  or  three  large  waterholes,  one  of  which  on  the  Mutbilly 
Creek,  was  20  feet  deep  at  the  close  of  the  last  drought.  But  a 
mimimum  portion  of  the  rainfall  on  the  basins  of  these  creeks, 
seems  to  find  its  way  into  their  shallow  channels,  owing  chiefly  to 
the  porous  character  of  the  plains  they  intersect  During  a  recent 
visit,  I  found  the  Breadalbane  plains  covered  with  water  after  an 
incessant  rainfall  of  nearly  3  inches,  and  yet  a  rough  measurement 
on  the  foot-bridge  across  the  Mutbilly  Creek  just  beyond  Collector, 
gave  a  discharge  of  only  8  million  gallons  ])er  diem.  Kenny's  and 
Taylor's  Creeks,  rising  in  the  bounding  range  from  5  to  C  miles 
east  of  the  lake,  though  insignificant  streams,  are  the  chief  con- 
veyors of  silt  to  the  lake,  and  are  fast  filling  it  up  on  that  shore. 
Butmaroo  Creek  rises  in  the  mountain  chain  16  miles  south-east 
of  the  lake.  Though  generally  a  small  stream,  which  is  just  to  be 
seen  running  over  its  sandy  bed  after  heavy  storms,  it  throws  a 
large  volume  of  water  into  the  lake.  Turallo  Creek  on  the  south, 
flows  about  1 6  miles,  and  in  its  characteiistics  is  somewhat  similar 
to  the  Mutbilly  Creek,  as  it  traverses  a  long  plain  which  soaks  up 
most  of  its  mountain  supply,  previous  to  discharging  into  the  lake. 
Lake  George  at  the  present  time  is  a  fine  sheet  of  water,  from  14 
to  15  miles  long,  with  an  average  width  of  3*8  miles,  and  average 
depth  of  about  8  feet.  It  has  a  very  shallow  shore  on  the  norfii 
and  south,  and  for  about  J  mile  out  from  its  western  rim,  and  is 
generally  deepest  on  the  eastern  shore.  Its  maximum  length  is 
21  miles ;  its  maximum  breadth,  from  the  mouth  of  Kenny's  Creek 
to  Geary's  Gap,  is  7  miles  ;  and  its  maximum  depth  is  said  to  be 
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25  feet.  Mr.  Kossell,  the  Goremment  Astronomer,  in  his  notes  on 
the  climate  of  New  South  Wales,  describes  it  as  the  largest  and 
most  important  of  the  fresh  water  lakes  of  the  Colony,  fed  bj  a  num- 
ber of  creeks  from  a  watershed  of  about  1,200  square  miles ;  he 
asserts  that  its  water  was  brackish,  but  drinkable,  except  in  dry 
seasons,  and  he  estimates  the  evaporation  as  equal  to  2  feet  in  wet 
seasons,  and  from  7  to  8  feet  in  dry  seasons.  In  his  Presidential 
Address  before  this  Society  last  year,  however,  he  modifies  his  pre- 
vious views  considerably,  both  as  regards  the  freshness  of  the  water, 
and  the  effects  of  evaporation,  and  takes  exception  to  the  proposals 
to  use  the  lake  as  a  reservoir  for  the  supply  of  towns.  He  then 
regarded  the  water  as  unfit  for  use,  on  account  of  its  purgative 
properties,  and  added  that  it  was  reported  that  the  drainage  from  the 
CuiTowang  Copper  Mine  had  poisoned  all  the  fish.  This  mine  is 
situated  near  the  north-eastern  shore  of  the  lake,  and  the  drainage 
from  its  underground  workings  into  the  pump  well  was  so  im- 
pregnated with  copper,  that  it  completely  coated  a  sheet  of  iron 
and  some  tools  which  had  been  left  in  it  for  a  time.  The  baling 
of  this  water  into  a  creek  connected  with  the  lake,  must  have  con- 
taminated the  water  in  the  immediate  vicinity,  but  is  certainly 
not  a  sufficient  cause  to  account  for  the  death  of  fish  miles  away 
from  the  locality.  In  any  case  if  this  mine  is  ever  worked  again, 
a  repetition  of  the  mischief  can  easily  be  prevented,  by  distributing 
the  well  water  over  the  adjacent  hiUs.  As  regards  the  brackishness 
of  the  water,  it  must  be  patent  to  anyone  who  studies  the  con- 
dition of  the  lake,  that,  owing  to  its  shallow  depth  round  three 
sides,  that  induces  great  evaporation,  owing,  also,  to  its  confinement 
and  to  the  character  of  some  of  the  rocky  ridges  enclosing  it,  certain 
salts  wotdd  aggregate,  making  the  water  unpalatable,  and  perhaps 
after  exceeding  long  seasons  of  drought,  injurious,  but  change  those 
conditions,  and  I  maintain  you  could  ensure  pure,  ^mlatable  water 
at  all  seasons.  By  throwing  the  flood  waters  of  another  river  into 
the  lake,  and  by  constantly  drawing  it  off  in  large  volumes,  the 
noxious  salts  would  quickly  be  dispersed.  All  the  streams  sup- 
plying the  lake  are  fresh,  and  most  of  the  large  deep  waterholes 
and  gravel  drifts  in  the  plains  above  and  below  it,  supply  excellent 
drinking  water.  Even  when  the  lake  itself  is  fast  drying  up,  sheep 
and  cattle  drink  and  thrive  on  its  water,  whilst  as  it  recedes,  it 
leaves  a  nourishing  pasturage  of  wild  parsnip,  and  large  succulent 
cane  grass,  which  stock  of  all  kind  devour  with  avidity.  This 
proves  that  its  water  possesses  valuable  properties  favourable  for 
the  nourishment  of  vegetation,  and  therefore  admirably  fitted  for 
irrigation.  In  his  address,  Mr.  Russell  doubts  whether  any  large 
quantity  of  water  could  be  withdrawn,  because  "  during  64  years 
for  by  far  the  greater  number  of  years,  the  supply  of  rain  water 
has  not  been  equal  to  the  evaporation."  On  reflecting  on  all  the 
conditions  connected  with  the  fall  of  water  in  the  lake,  I  am  led 
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to  distrust  the  theory  that  evaporation  is  the  sole  cause  of  it,  and 
to  favour  rather  the  presumption  that  it  is  phenomenal,  thus  re- 
sembling the  remarkable  lake  of  Zirknitz,  in  the  mountain  fast- 
nesses of  Illyria,  which  disappears  and  refills  according  to  seasons, 
owing  to  its  bed  being  connected  with  subterranean  vents  in  lime- 
stone, which  fissures  readily.  Hence  it  happens  that  its  basin  is 
at  different  times  the  scene  of  fishing,  hunting,  and  harvesting. 
The  accompanying  longitudinal  section  of  Lake  George  and  plains 
adjoining  it,  shows  that  there  is  a  gradual  dip  from  both  extremities 
towards  the  centre,  and  that  the  whole  length  of  the  bed  of  drift 
from  north  to  south  ia  nearly  40  miles,  whilst  its  average  width  is 
estimated  at  about  6  miles.  This  gives  approximately  240  square 
miles  of  drift,  of  which  60  square  miles  are  covered  with  water  when 
the  lake  is  15  miles  long,  leaving  180  square  miles  beyond  the 
influence  of  evaporation,  through  which  the  water  is  slowly  per- 
colating, thus  by  its  supply,  diminishing  the  quantity  which  the 
waste  of  evaporation  would  otherwise  record  on  the  gauga  By 
Mr.  RusselFs  rain  and  river  observations  of  1885,  it  appears  that 
the  lake  lost  1  inch  in  depth  by  evaporation  in  three  days,  from 
September  5th  to  7th ;  but  this  actually  represents  a  far  greater  loss, 
because  the  whole  area  of  240  square  miles  had  been  drawn  on, 
and  lowered.  Such  excessive  evaporation  at  that  season  induces 
the  presumption,  that  there  was  some  other  cause  for  the  fall  in 
the  lake.  The  actual  effect  of  rainfall  on  the  supply  of  the  lake 
is  also  doubtful  On  April  15th,  1885,  it  appears  that,  though  li 
inch  of  rain  fell,  yet  the  lake  only  rose  H  inch,  showing  how  small 
a  quantity  from  the  whole  basin  found  its  way  directly  into  the 
lake;  whereas,  according  to  observations  in  1875,  though  the  rain- 
fall for  the  whole  year  was  only  25  inches,  yet  the  lake  rose  5  feet 
3  inches  between  April  and  October.  Assuming  that  the  rainfall 
for  that  six  months  was  18  inches,  and  that  the  loss  by  evaporation 
was  only  1  foot  3  inches,  then,  according  to  the  above  rise,  about 
70  per  cent  of  the  rainfall  found  its  way  into  the  lake.  For  such 
rainfall,  over 490 squaremilesrepresenteda  supply  of  20,490,000,000 
cubic  feet  of  water,  whilst  6  feet  6  inches  rise  in  the  lake  (including 
1  foot  3  inches  loss  by  evaporation)  was  equal  to  14,587,373,000 
cubic  feet  of  water.  But  between  1831  and  1850,  the  lake  dried 
up  continually,  whilst  between  1850  and  1869,  it  fluctuated  con- 
siderably, though  during  those  38  years,  the  rainfall  was  often 
heavier  than  that  of  1875.  Here,  therefore,  is  additional  evidence 
that  some  underground  agency  is  at  work,  supplying  and  draining 
the  lake,  and  that  in  some  years  this  agency  is  more  powerful  than 
in  others.  Extended  observation  may  discover  that  fissures  and 
springs  in  the  limestone  belt,  and  trap  rock  that  traverse  a  portion 
of  the  basin,  may  be  accountable  for  the  fall  and  rise  of  the  lake. 
This  is  simply  an  hypothesis,  unsupported  at  present  by  any  direct 
evidence.     Here  lies  this  large  expanse  of  water  inert,  impure,  a 
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source  rather  of  mischief  than  benefit  to  mankind,  because  of  its 
fluctuations,  what  can  be  done  with  it  ?  Some  years  ago,  I  main* 
tained  that  there  was  a  latent  giant  power  in  its  water,  that  it 
contained  elements  of  incalculable  value  to  a  vast  multitude,  if  only 
an  avenue  was  provided  for  its  circulation,  but  the  proposal  has 
been  adversely  criticised  and  pronounced  impracticable  on  account 
of  the  impurity  of  the  water  and  its  inconstant  supply.  As  for 
the  impurity  of  the  water  it  could  quickly  be  remedied  by  tapping 
the  lake,  and  drawing  off  a  large  volume  of  water  daily,  whilst  the 
intermittent  supply  is  more  imaginary  than  real,  as,  when  the  lake 
is  completely  dry,  there  is  a  great  depth  of  water  bearing  drift, 
estimated  to  cover  about  240  square  mUes  to  dmw  on.  Supposing 
this  bed  of  drift  did  not  exist,  would  it  not  be  more  rational  to  use 
the  available  supply  of  the  lake  in  irrigating  the  valleys  beyond, 
than  to  allow  its  waters  to  waste  away  by  evaporation  and  drainage. 
Two  distinct  advantages  would  thus  be  archieved,  it  would  allow 
of  the  cultivation  of  a  large  portion  of  the  present  bed  of  the  lake 
in  security,  and  it  would  afford  a  large  supply  of  water,  for  the 
profitable  cultivation  of  an  immense  area  beyond  the  lake.  My 
proposal  for  the  treatment  of  the  impounded  water  of  Lake  George 
includes  the  following  works  : — 

First,  an  outlet  tunnel  under  Geary^s  Gap ;  second,  a  contour 
canal  along  the  divide  of  the  Murrumbidgee  and  Lachlan  Rivers  ; 
and  third,  a  supply  canal  from  the  Molonglo  River  to  Lake  George. 
The  head  of  the  tunnel  would  be  located  in  the  gravel  drift,  fully 
20  feet  below  the  level  of  the  lake,  it  would  pierce  the  Western 
Dividing  Range  at  Geary's  Gap  in  1 J  mile,  and  would  then  end  in 
Brooke's  Creek,  at  the  top  of  the  Yass  Valley.  Its  capacity  would 
be  100  million  gallons,  and  its  approximate  cost  £50,000.  The 
extreme  height  of  Geary's  Gap,  above  the  level  of  the  lake,  is  92 
feet,  and  its  average  height,  above  the  roof  of  the  tunnel,  would 
be  60  feet.  The  rocks  chiefly  intersected  would  be  metamorphic 
schists,  intermixed  with  quartz  veins,  some  of  which,  owing  to  the 
gold  shed  on  each  side  of  the  divide,  would  probably  prove  re- 
munerative. The  contour  canal  from  the  outlet  of  the  tunnd 
would  traverse  a  broken  country,  which  however,  presents  no 
serious  obstacles  to  its  excavation.  It  would  almost  immediately 
command  a  large  area  of  auriferous  drift,  and  the  rich  agricultural 
lands  of  the  Yass  Valley.  Its  length  and  capacity  would  largely 
depend  on  circumstances,  which  only  a  careful  instrumental  survey 
of  the  country  can  distinctly  define,  but  by  the  attached  sketch 
map  it  will  be  seen  that,  if  sufficiently  extended,  it  would  command 
the  towns  of  Gundaroo,  Yass,  Bowning,  Binalong,  Murrumburrah 
Young,  Cootaraundra,  and  Temora.  It  would  offer  facilities  for 
irrigating  500,000  acres  of  rich  agricultural  land.  With  a  supply 
of  10  million  gallons  a  day  to  the  following  towns,  Yass,  Mur- 
rumburrah, and  Cootamundra,  owing  to  its  great  elevation  above 
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them,  it  would  provide  2,600  horse-power,  valued  at  £15,600  per 
annum,  which,  estimating  the  gross  power  of  a  large  mill  at  86 
horses,  would  establish  no  less  than  30  factories,  and  would  after- 
wards be  available  for  irrigation,  and  water  supply.  By  drawing 
off  the  lake  continuously  through  the  gravel  drift,  it  would  be 
perfectly  clear,  and  very  shortly  sufficiently  pure  for  the  supply  of 
towns.  Presuming  that  the  drift  bed  of  the  lake  and  adjoining 
swamps  spreads  over  only  100  square  miles,  then,  even  after 
surface  water  had  entirely  disappeared,  a  supply  of  50  million 
gallons  a  day  could  be  ensured  for  many  years  without  the  assistance 
of  rainfall.  There  is,  therefore,  no  positive  necessity  for  the  supply 
canal  from  the  Molonglo  River,  but  owing  to  the  large  supply  of 
absolutely  pui-e  water  it  would  discharge  into  the  lake,  and  ^so  to 
the  advantages  it  would  offer  to  the  country  under  its  command, 
it  would  be  highly  desirable  to  construct  it.  The  length  of  this 
canal  would  be  about  42  miles,  its  fall  2  feet  per  mile,  its  capacity 
at  least  50  million  gallons  a  day.  It  would  supply  Queanbeyan 
with  water  for  household  purposes,  and  for  machinery,  and  factories 
on  a  very  extensive  scale,  and  would  irrigate  a  large  tract  of 
country  on  the  right  bank  of  the  Murrumbidgee,  below  Queanbeyan; 
it  would  offer  inducements  for  the  development  of  the  deep 
auriferous  drifts  at  the  head  of  Brooke's  Creek  ;  and  lastly,  by  con- 
necting wrought-iron  pipes  with  a  tank  at  its  terminus,  and  using 
hydraulic  nozzles,  and  elevators,  it  could  be  made  to  deepen  the 
lake  by  raising  and  transporting  thousands  of  cubic  yards  daily. 
It  would  discharge  into  Lake  Greorge  at  Geary's  Gap.  Thus  briefly 
told  is  my  view  of  the  grand  possibilities  of  this  present  useless, 
and  positively  injurious  sheet  of  water ;  it  can  build  up  and  sustain 
towns,  it  can  cover  the  country  for  many  miles  with  a  contented, 
prosperous,  and  independent  yeomanry,  and  lastly  it  can  largely 
develop  the  hidden  treasures  of  various  goldfields.  In  another 
paper,  I  propose  to  continue  my  subject  by  descriptions  of  Lakes 
Bathurst,  Cowal,  Urana,  and  others  in  the  interior,  which  may  be 
expected  to  have  a  notable  history  in  future  ages,  though,  perhaps 
not  quite  as  grand  and  interesting  as  that  of  Lake  George. 

Discussion. 

Mr.  J.  F.  Mann  said  :  It  is  about  40  years  ago  since  I  first  saw 
Lake  George.  It  was  then  covered  with  cattle  in  thousands,  and 
was  a  beautiful  sight,  and  I  had  to  cross  it  to  get  something  to 
drink.  The  first  heavy  rains  after  that  period  filled  the  basin 
with  water,  and  it  has  contained  water  ever  since.  I  think  that 
the  cattle  at  that  time  must  have,  as  it  were,  **  puddled"  the  bottom. 
The  principal  loss  of  water  is  apparently  by  evaporation.  If  its 
waters  were  to  rise  but  some  90  feet,  they  would  submerge  an 
enormous  tract  of  country,  and  fall  into  the  Mulwarree  Ponds. 
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Fifty  or  sixty  years  ago,  the  land  of  a  nmnber  of  settlers  was 
deeoribed  as  being  bounded  by  the  waters  of  Lake  G^rge  ;  and  as 
the  waters  receded  they  followed,  and  thus  enlarged  their 
boundaries,  and  obtained  about  ten  times  as  much  land  as  was 
originally  granted 

It  is  a  curious  thing  where  the  fish  come  from  ;  I  have  seen  the 
place  completely  dry,  and  after  a  while  when  it  again  contained 
water,  excellent  fishing  could  be  obtained  there ;  and  again  the 
lake  would  be  coyered  with  ducks  and  black  swans. 

Mr.  H.  C.  BussBLL  said  :  I  am  very  glad  that  Mr.  Gipps  has 
taken  such  trouble  to  put  before  us  his  views  about  Lake  George. 
To  me  the  lake  has  seemed  a  valuable  index  of  the  character  of  tiie 
climate,  and  one  of  the  best  means  of  determining  the  evaporation 
from  a  large  quantity  of  water.  About  1865-67  the  Government 
Astronomer  commenced  to  lay  down  the  base  line  at  Lake  George 
for  the  triangulation  of  the  Colony,  and  careful  measures  of  the 
height  of  the  water  were  then  taken,  but  this  unfortunately  was  not 
kept  up.  As  far  as  I  can  ascertain,  the  lake  was  at  its  highest 
between  1870-71,  when  it  was  12  feet  higher  than  in  1885, 
but  the  measurement  for  the  intervening  years  cannot  be  filled  up 
exactly.  Assuming  that  the  evaporation  was  pretty  regular,  the 
lake  \ms  lost  by  evaporation  all  the  rain^l  and  nearly  1  foot  per 
annum  besides,  or  about  40  inches  in  all  per  annum.  It  is  radier 
curious  that  the  lake  has  hardly  been  efiected  by  the  recent  heavy 
rainfall  all  over  the  country.  The  average  rainfall  of  the  district 
is  only  about  30  inches.  Mr.  Mann  has  referred  to  what  he  calls 
the  "  puddling"  of  the  lake  bottom  by  cattle,  and  it  is  a  most 
interesting  suggestion,  but  a  number  of  wells  have  been  sunk  in 
the  dried  part  of  the  lake,  and  all  of  these  were  in  gravel 

When  Uie  lake  was  first  discovered,  the  blacks  said  that  it  was 
covered  with  a  forest,  and  all  the  water  went  out  through  holes  in 
ake  bottom.  It  was  the  only  way  they  could  account  for  the  dis- 
appearance of  the  water ;  but  I  think  we  cannot  compare  Lake 
George  with  Lake  Tirknitz.  That  lake  is  upon  a  bed  of  limestone, 
and  tiiere  are  a  number  of  deep  holes  in  the  bottom,  through  which 
it  is  supposed  the  water  gets  away.  If  there  were  such  holes  in 
Lake  George  at  the  bottom,  one  would  expect  the  water  to  dis- 
appear gradually,  but  it  appears  that  the  water  gets  away  very 
slowly  indeed  when  the  lake  is  full,  and  fast  when  it  is  low  ; 
whereas,  if  there  were  holes  in  the  bottom,  the  water  would  get 
away  &stest  when  there  was  plenty. 

Lake  George  does  not  seem  to  be  affected,  except  on  occasions  of 
very  great  nunfall  in  its  district ;  and  leakage  cannot  occur  to  any 
great  extent  through  such  hard  rocks  as  form  its  bed. 

Mr.  T.  Whiteleoge  said  that  he  had  examined  some  specimens 
of  water  from  Lake  George,  and  found  in  the  sediment  a  number 
of  &esh  water  organisms,  and  a  number  of  diatoms — eight  or  nine 
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genera  altogether — many  being  even  then  alive.  There  was  some- 
thing peculiar  about  the  water,  or  these  creatures  would  not  have 
lived  in  it  so  long,  and  in  ordinary  water  would  have  been  destroyed 
by  bacteria. 

Dr.  Thomas  Dixson  said,  some  time  ago  it  was  suggested  as 
possible  that  the  waters  of  Australia  possessed  medicinal  properties, 
and  Mr.  Gipps  has  said  that  the  waters  of  Lake  George  are 
purgative.  A  number  of  waters  are  used  medicinally,  but,  up  to 
the  present  time,  there  has  been  no  systematic  investigation  as  to 
whether  the  waters  of  this  Colony  have  any  such  properties.  At 
Cooma  there  are  carbonated  springs;  at  Berrima  and  Joadja  Creek 
there  are  chalybeate  springs,  and  possibly  sulphur  springs  in  other 
places;  and  near  the  Railway  Station  at  Mittagong  valuable 
medicinal  chalybeate  springs  also  exist. 

Mr.  C.  S.  Wilkinson,  F.G.S.,said,  "that  if  Mr.  Gipps's  suggestions 
were  carried  out  and  the  water  purified,  a  large  area  of  land  could 
be  made  available,  and  the  waters  made  use  of  in  other  localities. 
I  examined  the  eastern  side  of  the  lake  sometime  ago,  and  in 
places  round  the  margin  there  are  high  barriers  of  drift  which  run 
up  into  the  valleys  that  drain  the  lake,  showing  that  the  lake  at 
one  time  was  a  greater  height.  My  impression  was,  after  taking 
the  levels  round  the  margin  of  the  lake,  that  it  had  at  one  time  an 
outlet  on  the  western  side  into  the  lachlan.  I  think  that  there 
is  an  underground  channel  now  buried. 

The  limestone  masses  in  locality  are  not  continuous,  and  in 
patches  hardly  extending  more  than  ^  a  mile  in  length;  these 
beds,  as  a  rule,  run  north  and  south,  and  not  east  and  west  I 
think  it  is  quite  impossible  for  the  water  to  escape  through  them, 
but  it  must  be  through  an  old  channel  now  filled  with  graveL 
Sometimes  there  are  large  supplies  of  water  in  wells,  and  the 
channel  having  become  blocked  at  times,  by  cutting  a  few  feet,  the 
workmen  have  come  upon  the  old  channel.  I  don't  think  that  the 
limestone  formation  will  account  in  any  way  for  the  leakage  or 
drainage.'' 


[Three  diagrams.] 
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Notes  upon  the  History  of  Floods  in  the 
River  Darling. 

By  H.  C.  Russell,  B.A.,  F.R.S.,  &c. 


[Read  before  the  Royal  Society  of  N.S.  IT.,  S  November,  1886,] 


For  some  time  past  I  have  been  collecting  notes  about  floods  in 
the  Darling,  and  although  there  are  many  persons  who  remember 
them  for  twenty,  or  even  thirty,  years,  I  have  found  great  diffi- 
culty, in  fact  insuperable  difficulty,  in  getting  such  an  account  of 
them  as  to  height  and  continuance  as  we  require.  Nevertheless, 
the  facts  collected  appeared  to  me  to  be  of  sufficient  interest  to 
submit  them  for  your  consideration.  It  is  only  another  instance 
of  the  difficulty  of  arriving  at  historical  facts  twenty  years  after 
their  occurrence.  No  record  of  the  state  of  the  river  at  Bourke 
seems  to  have  been  kept  prior  to  1871,  when  the  Engineer-in- 
Chief  for  Harbours  and  Rivers  established  a  gauge  there;  and  for 
the  few  facts  I  have  about  floods  in  that  river  between  1835  and 
1871  I  am  indebted  to  gentlemen  whose  names  will  appear  later 
on.  Mr.  M*Intosh*s  history  from  1861  to  1879  is  a  valuable  con- 
tribution, and  without  it  we  should  have  no  record  for  many  of 
the  years.  But  valuable  as  the  records  really  are,  I  found  it  diffi- 
cult to  translate  them  into  river  measures  so  that  I  could  put 
them  into  the  diagram  of  the  Darling  floods.  The  heights  of  those 
of  1864,  1870,  and  1879  are  given  with  reference  to  known  floods, 
but  only  these,  and  I  trust  my  readers  will  remember  this  when 
consulting  the  diagram  and  subsequent  pages. 

For  convenient  reference  it  appeared  best  to  put  the  substance 
of  this  history  into  a  diagram  which  should  show  all  the  recorded 
floods.  Those  actually  measured  are  shown  in  blacky  those 
recorded  without  measures  by  a  shaded  surface. 

One  serious  difficulty  affects  all  the  records,  and  that  is  the 
question  of  **  summer  level,"  which  is  simply  a  point  chosen  for 
local  convenience ;  generally  it  means  that  the  zero  used  is  four 
feet  below  that  height  of  the  water  at  which  steamers  can  travel, 
that  is  four  feet  of  water  on  the  bars  or  shallowest  places.  But 
these  points  have  not  been,  so  far  as  I  am  aware,  connected  with 
the  sea  level  until  the  gauges  were  put  up  at  Bourke,  Albury,  and 
other  places  by  Mr.  McKinney,  engineer  for  the  Water  Conaervai- 
tion  Commission.  From  him  I  learn  that  the  zero  of  the  new 
gauge  at  Albury,  481-63  feet  above  the  sea,  and  the  zero  of  the 
o 
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old  gauge,  is  8  feet  above  the  zero  of  the  new  gauge.  In  the 
diagi*am  summer  level  is  the  zero,  and  in  all  cases  the  records  by 
the  old  gauges  are  used. 

The  diagram  enables  us  to  form  some  idea  of  the  period  for 
which  the  river  is  navigable  each  year,  taking  the  past  ten  years, 
for  which  we  have  measures,  and  bearing  in  mind  that  when  the 
water  is  4  feet  above  summer  level  the  river  is  navigable,  it 
appears  that  during 

1886  it  was  navigable  for G  montha 

1885         do  do  3 

1884         do  do  2 

1883         do  do  7 

1882         do  do  4 

1881         do  do  3 

1880         do  do  9 

1879         do  do  10 

1878         do  do  8 

1877         do  do  4 


10  years.  Total 57  months. 

but  this  is  not  a  statement  exactly  in  accordance  with  experience, 
for  the  river  must  remain  navigable  for  a  sufficient  time  to  allow 
the  steamers  to  travel  the  distance  before  navigation  can  be 
carried  on.  As  an  illustration  of  this  I  may  mention  that  the 
"  Eliza  Jane,"  steamer,  left  Morgan,  in  South  Australia,  in  May, 
1883,  and  did  not  reach  Bourke  until  June,  1886,  although  in 
the  interval  five  short  floods  had  passed  down  the  river,  in  each 
of  which  she  moved  forward  a  little.  These  floods  are  shown 
in  the  diagram  as  five  of  the  eight  little  floods  in  the  interval 
If,  then,  we  leave  out  of  consideration  the  little  floods,  there  were 
forty  months  in  ten  years  during  which  it  was  navigable,  and 
during  this  period  the  river  was  practically  not  navigable  for 
three  years  at  a  stretch.  May,  1883,  to  June,  1886  ;  but  a  refer- 
ence to  the  diagram  will  show  that  during  the  previous  ten 
years,  1867  to  1876,  the  conditions  for  navigation  were  much 
more  favourable,  and,  I  think  I  shall  be  able  to  show  you  pre- 
sently that  the  probabilities  are  that  during  the  next  ten  years  the 
river  will  be  in  a  better  condition  than  during  the  past,  although 
dry  seasons  must  always  play  a  conspicuous  part  in  the  history  oi 
the  river  Darling. 

With  reference  to  the  diagram,  I  must  explain  that  prior  to 
1870  it  does  not  rest  upon  actual  measures  of  the  river  heights, 
excepting  in  a  few  places ;  but  that  since  that  period  it  does. 
When  first  plotted  this  diagram  was  made  so  that  the  years 
followed  each  other  in  one  line  ;  but  this  was  inconvenient,  and  it 
became  necessary  to  arrange  it  in  some  way.  So  I  tried  three 
year  periods,  six  years,  and  various  others  that  have  been  sug- 
gested ;  but  found  that  the  only  one  which  gave  any  indication  of 
being  the  right  one  was  nineteen  years,  and  it  is  therefore  arranged 
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SO ;  and  it  happens  that  we  are  in  the  hist  year  but  one  of  the 
cycle.  You  will  see  presently  whether  this  is  probably  right  or 
not.  I  am  aware  that  very  different  views  are  held  in  reference 
to  this  period  in  our  weather,  and  it  is  just  one  of  these  things  in 
which  people  can  well  afford  to  differ,  only  it  would  not  be  a  diffi- 
cult matter  to  show  that  many  whose  names  I  could  give  have 
found  the  nineteen  years  period  worth  to  them  many  thousands  of 
pounds,  and  I  am  quite  sure  that  if  their  intelligent  use  of  the 
cycle  had  been  at  all  general  amongst  our  squatters,  many  ruinous 
losses  would  have  been  avoided. 

The  great  majority  want  some  definite,  easily  remembered  rule 
as  a  weather  guide,  and  they  cannot  have  it,  simply  because  the 
weather  is  not  subject  to  such  rules,  and  therefore  they  caimot  be 
found  out.  But  the  one  I  marked  out  just  ten  years  since  in  this 
room,  and  which  I  and  many  others  have  found  of  great  value,  is 
that,  in  a  period  of  nineteen  years,  the  general  character  ^f  the 
weather  retum&  And,  although  this  does  not  tell  us  exactly  what 
to  expect,  it  has  proved  to  be  quite  enough  for  the  puipose. 

And  I  propose  to  show  you  that  the  river  5s  no  exception,  as  of 
course  it  should  not  be  ;  but  that  in  these  floods,  a  period  of  nine- 
teen years  is  distinctly  to  be  traced.  Now,  turning  to  the  diagram, 
you  will  see  that  the  great  flood  of  1886  has  directly  over  it  at  an 
interval  of  nineteen  years,  the  great  flood  of  1867  which  was 
almost  as  great  as  that  of  1870,  and  probably  in  1848  there  was  a 
similar  flood  ;  for  although  we  have  no  river  report  for  that  year, 
still  it  was  very  wet  at  Sydney,  and  remarkably  so  on  the  coast  to 
north  of  us.  The  drought  of  1884-5  has  directly  over  it  that  of 
1865-6  and  1846  certainly,  and  probably  1847. 

The  floods  of  1863  and  1864  seem  to  be  exceptions,  but  we 
know  little  or  nothing  of  1844-5  ;  there  were  sudden  heavy  floods 
in  the  beginning  of  1882  and  1883,  but  they  did  not  last;  but  we 
do  know  that  the  sudden  spring  flood  noted  by  Sturt  in  September. 
1844,  was  reproduced  in  September,  1863,  and  in  August,  1882. 
The  drought  of  1881  is  found  in  1862  and  1843.  The  flood  of 
1880  appeared  in  1861,  and  probably  1842,  for  that  was  generally 
a  wet  year,  although  we  have  no  report  from  the  Darling.  And 
the  great  flood  of  1879  is  found  in  1860  and  1841.  So  also  the 
good  seasons  of  1871-72-73  and  1874  follow  in  due  course  nine- 
teen years  after  the  good  seasons  of  1852-53-54  and  1855,  but  of 
the  corresponding  years  1833-34-35-36  we  do  not  know  very  much. 
1833  seems  to  have  been  rather  a  dry  year,  but  it  is  said  that  more 
snow  fell  in  one  day  of  May.  1833,  than  during  the  whole  winter 
of  1832.  And  1834  began  with  a  big  flood  in  the  Hunter  Eiver  in 
February,  very  heavy  floods  in  Sydney  streets,  and  in  lUawarra  in 
April.  In  June,  all  the  lowlands  at  Bathurst  were  under  water,  and 
in  September  there  was  a  tremendous  storm  which  left  the  snow  4 
to  15  feet  deep  in  Maneroo ;  this  storm  began  on  July  25th,  and 
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lasted  with  some  intermission  for  three  weeks  ;  1835  seems  to  have 
been  a  dry  year,  and  1836  a  wet  one.  In  July,  1836,  all  tribu- 
taries of  the  Murray  were  in  high  flood ;  at  Bathurst  in  the  begin- 
ning of  July,  snow  lay  a  foot  thick  on  the  ground,  and  enough 
rain  had  ^llen  to  last  three  months;  and  the  severity  of  this 
winter  in  the  interior  was  unprecedented,  and  is  said  by  Mr. 
Bonney  to  have  been  very  wet  on  the  western  side  of  the  range  ; 
and  the  Murray  tributaries  were  all  in  high  flood  in  July,  and  I 
think  there  can  be  no  doubt  that  in  such  seasons  as  1834  and  1836 
there  were  considerable  floods  in  tlie  Darling.  The  great  raiiL 
storm  on  the  Darling  in  January,  1885,  had  its  exact  prototype 
in  January,  1866,  long  known  as  the  great  January  rain,  which 
made  a  rise  in  the  river  at  Wilcannia  of  18  feet,  and  that  of  1885 
did  28  feet  Unfortunately  we  cannot  trace  this  great  rain  storm 
back  through  other  years,  but  we  know  that  both  of  them  travelled 
across  country  from  Wilcannia  to  the  coast,  passing  over  Lake 
George ;  and  it  is  very  suggestive  that  the  only  record  of  January, 
1847,  along  the  .whole  storm-track  was  from  a  solitary  observer 
with  a  rain-gauge  at  Naas  Valley,  not  far  from  Lake  Gietorge,  and 
he  says  : — "January  5,  1847,  was  remarkable  for  the  number  of 
thunderstorms  which  passed  over  at  10  a. m.  A  smart  showei^ 
began  at  1  p.m.;  another  smart  shower,  with  hail  and  thunder  and 
lightning;  and  all  the  afternoon  to  9  p.m.,  we  had  a  series  of 
storms  in  which  1  *40  in.  rain  fell,''  so  that  he  certainly  experienced 
a  storm  similar  to  those  of  January,  1866  and  1885,  whether  it 
passed  over  the  Darling  or  not ;  but  there  seems  to  be  no  reason  to 
doubt  that  it  did.  1870  again  seems  to  stand  alone.  It  is  veiy 
much  to  be  regretted  that  proper  records  of  these  rivers  were  not 
kept  from  the  first ;  we  should  now  be,  if  they  had,  in  a  much 
better  position  than  we  are  to  discuss  the  navigation  of  the  Darling, 
and  the  question  necessarily  connected  with  that — ^the  periodicity  of 
the  seasons.  I  am  quite  sure  that  much  more  can  be  added  to 
what  I  have  said,  for  there  are  many  who  remember  the  river 
floods  since  the  stations  were  first  taken  up  there,  and  I  hope  they 
will  give  me  any  information  they  can  that  will  help  to  iUucidate 
this  subject.  I  cannot  close  this  paper  without  recording  my 
obligations  to  those  who  have  taken  so  much  trouble  to  give  me 
information,  and  whose  names  are  mentioned  in  what  has  gone 
before. 

Epitome  of  History, 

1818« — Oxloy,  in  June  1S18,  found  the  Macquarie.  Marshes  so 
extensive  that  after  going  30  miles  in  a  boat  he  came  to  the 
conclusion  that  it  was  a  shallow  sea,  and  the  water  was  from 
3  to  5  feet  deep,  he  tried  vainly  to  get  round  it,  but  all  the 
country  was  so  wet  and  boggy  that  he  was  obliged  to  make 
for  high  land.     He  speakes  of  the  river  rising  several  times 
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in  June  andJuly,  and  on  July  15  the  river  was  at  its  highest, 
laying  the  whole  country  under  water.  On  July  25  he  saw 
a  flood  come  on  suddenly  in  the  Castlereagh.  There  can  be 
no  doubt,  therefore,  that  the  Darling  was  also  in  flood. 

1829.— On  February  2,  1829,  Sturt  discovered  the  Darling,  near 
Bourke.  The  water  was  too  salt  to  drink,  and  the  water  he 
says  was  evidently  much  below  its  ordinary  level,  and  a  ledge  of 
rocks  sticking  up  enabled  them  to  walk  over  to  the  other  side. 

1835. — On  June  1,  1835,  Sir  Thomas  Mitchell  embarked  in  boats  at 
Fort  Bourke,  on  the  Darling,  but  in  a  few  miles  found  so 
many  rocks  sticking  up  in  the  water  that  they  could  not 
navigate  it,  and  in  places  the  water  was  too  salt  to  drink. 

1 836. — In  1 836,  Sir  Thomas  Mitchell,  a  few  miles  above  the  jimction 
of  the  Darling  and  Murray,  walked  across  the  Darling  dryshod. 

1839. — B.  Dickinson :  Country  dry,  difficult  to  get  water  to  take 
the  cattle  to  Brewarrina.  Darling  was  a  chain  of  holes  from 
Brewarrina  to  Yambecoona. 

In  December,  1839,  some  friends  of  M.  Piesse,  who  had  been 
with  Sturt,  went  on  to  the  Darling  near  Wentworth,  and 
found  it  dry  in  many  places. 

1840-41. — River  did  not  run  at  Yambecoona  until  1841. 

1844. — Sturt  found  the  Lower  Darling  at  its  lowest  ebb,  29  Sep- 
tember ;  the  river  suddenly  rose  more  than  5  feet,  and  by 
October  1st  had  risen  more  than  bank  high. 

1845. — August  1845,  M.  Piesse:  Darling  had  less  water  than  in 
1844,  in  November  the  same  part  was  dry. 

1846. — M.  Piesse  :  I  continued  on  the  Darling  dunng  November, 
December  aiid  part  of  January,  1846;  the  river  was  dry 
all  the  time,  in  many  places  J  mile  dry  The  Darling  a  chain 
of  water-holes  from  Pooncarie  to  Wentworth. 
January,  1846,  B.  Dickinson :  Darling  very  low,  crossable 
anywhere  on  horseback. 

E.  Morley,  J. P.,  occupied  Euston  station,  then  the  furthest 
out  station.     This  and  two  following  seasons  very  dry. 

1848. — 1848  was  a  very  wet  year  at  Sydney,  Poi-t  Macquarie,  and 
Port  Stephens.    No  record  at  Brisbane. 

1849. — B.  Dickenson  :  We  had  a  terrible  drought  in  1849,  lasting 
all  the  year  1849,  all  1850,  and  all  1851. 

1850. — E.  Morley,  J.P.:  Early  part  of  this  year  Messrs.  Mackinlay 
M'Callura,  and  Morley  went  up  the  Darling  looking  for  new 
country,  and,  after  a  thorough  exploration  of  the  Darling 
country,  decided  to  take  up  country  round  Menindie.  The  whole 
course  of  the  river  for  60  miles  above  Menindie  was  only 
a  chain  of  waterholes,  in  some  places  miles  apart,  and  good 
feed  in  the  river  bed. 

B.  Dickinson  :  Drought  all  the  year,  no  grass,  no  salt-bush 
cattle  bogged  in  the  water-holes. 
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1851. — B.  Dickinson  :  Drought  all  year.  K  Morley,  J.P.  :  Dry 
year. 

1852. — A.  Ferguson  :  We  had  heavy  rain  in  June,  1852,  and  a 
good  flood  in  the  Castlereagh,  the  first  for  eleven  years. 
B.  Dickinson  :  There  was  a  good  deal  of  rain  in  1852  on  the 
Darling,  and  the  river  was  continually  running  a  good  stream 
until  1855,  when  I  left. 
K  Morley,  J. P.:  Splendid  rain  all  through  Riverina  in  lS52. 

1858. — August,  1858,  Mr.  Suttorsays  the  country  appeared  to  be 
suffering  from  drought. 

1859. — January,  1859,  Mr.  Suttor  says,  two  steamers  passed  up, 
and  one  reached  Brewanina  ;  so  that  there  must  have  been 
then  a  good  flood  in  the  Darling. 

1859-60.— Seasons  good,  end  1858  to  end  of  1860.     Mr.  Suttor. 

1861. — Mr.  M*Intosli  :  A  flood  in  the  river  and  after  that  a  drought 

1862. — Mr,  Hatton,  Louth  :  River  dry  for  miles;  only  time  it  was 
as  bad  as  early  part  of  1886. 

1862. — In  February  river  got  very  low,  steamers  stuck  above 
Wentworth. 
The  river  gradually  dried  up. 

1863.— February,  1863.  October,  1863,  the  Darling  rose  38  feet 
at  Cultowa — Mr.  Suttor;  March,  1863,  the  Darling  came 
down  in  great  flood. — J.  S.  M*Intosh. 

1864. — Mr.  Suttor,  1864:  The  highest  flood  on  record,  reached  42 
feet  at  Cultowa. 

Mr.  Quin,  Wilcannia,  says  the  1364  flood  there  was  about 
'  2  feet  6  inches  higher  than  the  present  one,  October  6,  1886. 
Mr.  Suttor  :  Seasons  good,  1863  and  1864. 
Greatest  flood  on  record  ;  Mr.  T.  Cadell  says  the  water  ex- 
tended over  the  country  70  miles  back  from  Bourke. 
Water  in  March  up  to  window-sills  in  main  street  of  Bourke 
for  7  weeks,  high  all  winter,  and  another  flood  in  September 
nearly  as  high  as  that  in  March. 

(Tolarno  Manager)  Reid's  Lake  was  filled  with  water  at  this 
time,  for  the  first  time  within  the  knowledge  of  the  white 
man  ;  the  flood  of  1870  did  not  reach  it 
Mrs.  E.  J.  Spark  :  The  flood  in  September  this  year  was  nearly 
as  high  as  that  in  March ;  at  Bourke  horses  had  to  swim  a 
mile  in  order  to  get  over  it  The  king  of  the  blacks  told  Mr. 
E.  J.  Spark  that  he  had  never  heard  of  such  a  high  flood 
before.  The  reason  of  the  great  flood  in  March  was,  the  rain 
was  general,  and  all  the  water  from  the  tributaries  met  in  the 
Darling. 

Thomas  Johnson,  captain  of  the  "Jolly  Miller,"  steamer,  said 
1864  flood  was  up  to  window-sills  in  Bourke  where  Commer- 
cial Bank  now  stands. 
Mr.  Hatton,  Louth  :  1864  flood  45  feet  above  summer  level. 
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Mr.  Conder :  The  river  fell  very  little  while  I  was  there  in 

August  and   September.     Mr.  Bloxham  says :  In  two  yeara 

I  have  seen  four  large  floods  in  the  Darling,  each  one  left 

from  ^  inch  to  1  inch  of  mud  as  a  deposit. 
1865. — In  September,  1865,  Mrs.  Forde  says  the  Darling  was  dry 

about  Menindio,  with  grass  growing  in  the  bed  from  Septem- 
ber, 1865,  to  May,  1866. 

Mr.  Suttor :  From  1865  to  part  of  1869  seasons  got  worse,  the 

drought  being  fearful. 
1866. — Heavy  min  storm  in  January,  1866,  like  that  of  1885. 

—J.  G.  M*Intosh. 

Mr.  Suttor :  The  river  rose  18  feet  at  Cultowa  from  local  rains. 

Mrs.  Fordo  :  River  dry  all  the  year  to  May. 
1867. — River  rose  in  February,   1867,  to  a  high  flood.— J.  G. 

M'Intosh. 

Mrs.  Tully,  Wilcannia :  Tlie  river  here  was  dry  for  some 

months  in  latter  part  of  1867. 

J.  G.  M'Intosh  :  Flood  in  February,  1867  ;  nearly  as  high  as 

that  of  1870,  for  I  had  nearly  as  much  trouble  to  ride  in  to 

Bourke  in  1867  as  in  1870. 
1868.— J.  G.  M*Intosh:  Darling  very  low  in  1868. 

Mr.  Quin,  Wilcannia,  had  on  two  occasions  known  two  years' 

clip  of  wool  sent  away  together,  viz.,  those  of  1868  and  1869 

and  the  present  and  past  seasons'  clips. 

Mr.  Suttor:  The  drought  broke  up  in  March,  1869,  with  good 

rain,  but  it  became  very  dry  again  to  April,  1870. 
1869.— Mr.  Tully,  Wilcannia :  In  1869  he  thought  one-third  of 

the  stock  perished  from  the  drought. 

John  Mackay,  Louth,  went  up  the  Darling  with  stock  in  1869, 

used  to  camp  in  the  river  bed  ;  one  night  a  flood  came  down 

upon  them,  and  next  morning  they  had  to  cross  8  feet  of 

water. 

J.  G.  M*Intosh  :  The  Darling  was  a  "banker"  in  winter  of 

1869. 
1870.— Tolarno  :   1870  flood  was  not  high  enough  to  fill  Reid's 

Lake.     (See  1864  and  1870.) 

Mr.  Quin,  Wilcannia,  remembered  the  floods  of  1870  to  1873; 

the  tii-st  was  the  highest. 

Mr.  Tully  also  remembered  the  floods  of  1870  to  1873,  that 

of  1870  was  about  1  foot  higher  here  than  the  present  flood 

(1886),  September,  which  was  37  feet  6  inches. 

Mr.  Hatten  :  The  1870  flood  at  Louth  was  43  feet;  about 

summer  level. 
1871. — January,  heavy  rains  in  New  England  in  1871. 
1872. — J.  G.  M*Intosh  :  Very  heavy  rain,  and  floods  in  the  Darling. 
1873. — J.  G.  M*Intosh  :  Very  heavy  rains,  and    floods   in  the 

Darling. 
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1874. — J.  G.  M*Intosh :  Floods  in  the  Darling,  February  and 
March ;  steamers  came  up  to  Brewarrina  until  October. 
Rain  began  26th  January,  1874,  and  made  such  a  big  flood 
in  the  Oastlereagh  that  it  was  feared  Coonamble  would  be 
washed  away;  but  the  water  broke  over  into  the  Merri 
Merri.  and  so  got  away. 
1875. — J.  G.  M'Intosh  :  Freshes  in  the  Darling. 
1876. — J.  G.  Mcintosh  :    Steamers  running  to  Brewarrina  until 

September. 
1877.— -J.  G.  M*Intosh:  Floods  in  the  Darling  in  early  part  of  this 
year. 

J.  J.  Haydon,  Wilcannia  :  River  lower  in  middle  of  1877 
than  in  end  of  1885  ;  18  miles  above  Wilcannia  river  dry  for 
\  mile,  and  in  other  places  it  had  ceased  running. 
1878. — Wilcannia  Times  states  that  steamer  "Princess  Royal" 
was  first  boat  to  put  in  an  appearance  since  the  rise  in  the 
river  on  Monday  afternoon,  and  she  went  on  to  Bourke,  13th 
March,  1878. 

J.  G.  K*lntosh  :  Fresh  in  the  Darling,  March,  1878. 
1879.— Reid's  Lake  filled  again,  December  2,  1879  (see  1870); 
thence  to  1885  it  has  not  been  filled. 
From   this  year  onwards  there  are  complete  records  of  the 
state  of  the  Darling  at  Bourke  in  the  Rain  and  River  Results. 
In  the  pages  which  follow  I  have  collected  together  all  the  avail- 
able facts  relating  to  the  Darling  River  floods.      I  believe  there 
are  others  in  possession  of  many  old  residents  upon  that  river,  and 
I  hope  this  attempt  to  record  the  DarUng  floods  will  induce  any 
who  can  do  so  to  aid  me  by  sending  anything  they  can  remember 
upon  this  subject  to  me. 

Captain  Sturt,  as  we  all  know,  discovered  the  Darling  on  the 
2nd  February,  1829,  and  found  it  very  low  and  as  "  salt  as  brine." 
His  short  account  of  the  discoveiy  is  interesting,  and  forms  one 
of  the  links  in  our  chain  this  evening. 

Sturt,  Vol  ly  p,  85. 

"February  2,  1829. — The  tracks  of  the  natives  assured  me  that 
water  was  at  hand,  but  in  what  direction  it  was  impossible  to 
guess.  As  the  track  was  leading  northerly  we  took  up  that 
course,  and  had  not  proceeded  more  than  a  mile  upon  it  when 
we  suddenly  found  oui'selves  upon  the  banks  of  a  noble  river. 
Such  in  truth  it  might  bo  called,  where  water  was  scarcely 
to  be  found.  The  party  stood  upon  the  bank,  which  was 
from  40  to  45  feet  above  the  water.  The  channel  of  the  river  was 
from  70  to  80  yards  broad,  and  enclosed  an  unbroken  sheet  of 
water,  evidently  very  deep,  and  literally  covered  with  pelicans 
and  other  wild  fowl.  Our  surprise  and  delight  may  be  imagined. 
Tlie  banks  were  too  steep  to  allow  of  our  watering  the  cattle ;  but 
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the  men  eagerly  descended  to  quench  their  thirst.  Kor  shall  I 
ever  forget  the  cry  of  amazement  that  followed  their  doing  so,  or 
the  looks  of  terror  and  disappointment  with  which  they  called  out 
to  inform  me  that  the  water  was  so  salt  as  to  be  unfit  to  drink. 
On  a  closer  examination  the  river  appeared  to  me  to  be  much  be- 
low its  ordinary  level,  and  its  current  was  scarcely  perceptible. 
Mr.  Hume,  with  his  usual  perseverence,  however,  after  walking 
some  distance,  found  a  reef  of  rocks  in  the  river,  and  on  these 
crossed  to  the  other  side  and  found  a  small  pond  of  fresh  water. 
These  rocks  were  subsequently  found  to  be  composed  of  indurated 
clay.  On  the  6th  February  we  discovered  some  springs  in  the 
very  bed  of  the  river,  with  a  considerable  stream  gushing  out. 
They  were,  however,  brine  springs,  and  I  collected  a  quantity  of 
salt  from  the  brink  of  them." 

And  there  the  matter  ended  for  nearly  six  and  a  half  years. 
There  was  a  great  salt  river  in  the  west,  and  nothing  more  was 
heard  of  it  until  Sir  Thomas  Mitchell  was  sent  out  with  a  party 
fully  equipped  to  follow  down  the  mysterious  river  to  the  sea ; 
but  the  time  was  badly  chosen — in  fact  could  not  have  been 
worse,  for  the  river  was  too  low  for  navigation  even  by  boats,  and 
he  was  obliged  to  turn  back.      His  own  account  of  it  says 

Expedition  into  Eastern  Australia, 

"June  1st,  1835.  Embarked  in  our  boats  at  Fort  Bourke,  and 
proceeded  down  the  river,  but  we're  stopped  by  rocks,  or  rather 
hai-d  clay  ledge.  After  getting  the  boat  over  this  found  the  river 
«o  full  of  rocks  for  a  mile  that  we  could  not  navigate  it  even  in  a 
small  boat,  so  returned  to  camp  same  day.  Then  took  to  our 
horses  next  day,  and  explored  the  river  for  some  miles.  It  was 
not  so  rocky  lower  down.  In  places  it  was  too  salt  to  drink,  and 
in  others  quite  fresh,  and  at  one  place  we  found  a  spring  of  fresh 
water  running  out  of  the  side." 

At  page  226  he  says,  "  No  fresh  water  anywhere,  except  in  the 
Barling." 

But  Sir  Thomas  was  not  to  be  put  off  without  another  effort, 
and  in  1836  he  travelled  on  to  the  lower  portion  where  it  joins 
the  Murray,  only  to  find  it  dry  enough  to  walk  over. 

Sturt  also  tried  it  again,  strange  to  say,  only  to  find  it  almost 
stopped  imnning,  and  the  third  time  when  he  came  on  to  it  in 
1845  it  had  actually  ceased  to  flow,  and  was  only  a  chain  of 
ponds. 

Sturt,  1844,  Expedition,  Vol  1,  p,  107. 

"  The  shallow  and  muddy  waters  of  the  Darling  were  at  their 
lowest  ebb  in  August,  1844,  and  the  current  was  so  feeble  that  I 
doubted  if  it  flowed  at  all."  108.  "  The  Darling  must  have  been  in 
the  state  in  which  we  found  it  for  a  great  length  of  time,  and  I 
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am  led  to  infer  from  the  grassy  nature  of  its  bed  that  it  seldom 
contains  water  for  any  length  of  time  ;  if  it  did,  the  grass  would 
be  killed.  24th  September,  1844.  After  making  four  days 
journey  up  the  river,  and  finding  abundance  of  grass  in  its  bed, 
while  the  country  all  round  was  in  bad  condition,"  he  says. 

"The  banks  of  the  river"  (p  1 1 2)  "  were  covered  with  a  thick  even 
sward,"  and  on  p.  117,  on  September  28th,  when  near  what  is 
now  called  Pooncaria  "  The  river  was  still  as  low  as  ever ;  but 
on  the  morning  of  the  29th,  when  we  got  up  it  had  wholly 
changed.  In  a  few  hours  it  had  been  converted  into  a  noble 
river,  and  had  risen  more  than  5  feet  above  its  recent  level, 
and  its  muddy  waters  were  carrying  everything  before  them." 
P.  119,  on  the  1st  October,  "The  Darling  had  now  risen  more 
than  bank  high,  and  some  of  its  flats  were  covered  with  water." 

On  24th  February,  1882,  a  similar  sudden  rise  in  the  Darling 
at  Pooncarie  took  place,  and  in  four  days  the  water  rose  14  feet, 
and  by  the  records  we  know  that  the  rise  began  at  Bourke  on  the 
5th,  or  nineteen  days  befora  I  mention  this  to  indicate  the 
probable  period  between  the  rise  at  Wilcannia  and  Bourke  in  the 
1844  flood. 

When  at  Wilcannia,  on  the  return  from  his  north-west  expedi- 
tion on  24th  December,  1845,  vol.  ii.,  p.  117,  Sturt  says:  "The 
Darling  at  this  time  had  ceased  to  flow,  and  formed  a  chain  of 
ponds,  and  the  li*goons  and  creeks  in  the  neighbourhood  were 
quite  dry."  (P.  ]  19.)  "  The  Darling  had  less  water  in  it  than  in 
the  previous  year  before  the  flood.' 

1844-45.  In  a  letter  to  the  Sydney  Herald,  in  1846,  M. 
Piesse,  who  was  one  of  Sturt's  exploring  party,  says  : — 

"In  1844,  when  on  the  Darling  between  Laidley's  Ponds 
(Menindie)  and  the  Murray  in  August  and  September  the  river 
was  running  a  smooth  clear  stream,  but  in  many  places  I  walked 
across  it  only  knee  deep."  (Sturt  mentions  a  flood  which  came  on 
there  suddenly  on  28th  September.)  "In  August,  1845,"  M. 
Piesse  says,  "  I  ran  the  river  down  from  Laidley's  Ponds.  It  was 
a  smooth,  clear  stream,  with  less  water  in  it  than  it  had  in  1844. 
In  November,  1845,  I  went  on  to  the  Darling  there  again,  expect- 
ing that  a  flood  like  that  of  1844  had  come  down,  but  the  river 
was  dry  all  that  month.  All  December,  and  part  of  January, 
1846,  it  was  nothing  but  a  chain  of  ponds,  in  some  places  divided 
by  dry  bed  for  half  a  mile;  and  in  1839  some  friends  of  mine 
found  the  bed  of  the  Darling  dry  for  30  miles  above  its  junction 
with  the  Murray."  In  November,  1845,  the  back  water  of  tho 
Murray  had  flowed  22  miles  up  the  Darling. 

It  is  interesting  to  look  back  at  these  early  attempts  to  solve 
the  Darling  riddle,  and  note  the  uniform  misfortune  that  befell 
them  all,  as  if  owing  to  some  fatality  the  driest  years  were  always 
taken  to  explore  the  Darling.     Sturt  went  in  February,  1829, 
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August,  1844,  and  December,  1845 ;  M.  Piesse,  in  August,  Novem- 
ber, and  December,  1845,  and  January,  1846  ;  and  SirT.  Mitchell, 
in  June,  1835,  and  December,  1836,  and  all  found  it  a  chain  of 
water-holes,  or  little  better,  saving  one  fresh,  noted  by  Sturt.  Nor 
is  it  surprising  that  settlers  were  slow  in  taking  up  country  which 
had  been  seen  at  its  worst.  In  1839,  however,  a  station  was 
taken  up  20  miles  below  Brewarrina, — again,  you  see,  in  one  of  the 
worst  droughts  ever  known,  and  by  a  strange  fatality,  the  next 
attempt  was  at  the  Wentworth  end,  in  the  great  drought  1849-50. 
It  is  not  to  be  wondered  at,  then,  that  from  both  the  report  comes 
that  the  river  was  dried  up  to  a  chain  of  water-holes.  Mr.  Dicken- 
son tells  us  that  the  river  ran  during  1852,  1853,  1854,  and  1855, 
until  he  left.  There  is,  however,  a  little  contradiction  about  this 
period,  but  I  think  his  statement  is  correct.  1860  was  a  very  wet 
year  all  over  the  Colony,  and  as  far  north  as  Brisbane,  and  the  few 
records  we  have  for  New  England  in  that  year  show  heavy  rains. 
So  that  I  have  no  doubt  there  were  floods  in  the  Darling  then, 
and  also  in  1861  for  similar  reasons.  At  Armidale  that  year  the 
rainfall  was  25  per  cent,  in  excess  of  the  average ;  in  1862  the 
rainfall  was  very  small,  and  in  1863  the  rainfall  at  Armidale  was 
the  greatest  on  record  there,  so  that  there  can  be  no  doubt  about 
the  state  of  the  river  then.  In  1864,  however,  the  rainfall  at 
Armidale  was  not  so  heavy ;  so  that  the  great  flood  of  that  year 
must  have  been  due,  in  great  measure,  to  Queensland  rains. 

A  small  work,  called  "  Ten  Years  in  the  Interior,"  says,  "  In 
the  beginning  of  1864  the  Darling  rose  sometimes  3  feet  in  24 
hours,  and  as  floods  were  of  frequent  occurrence,  no  danger  was 
anticipated  at  first ;  but  on  15th  March  the  water  rose  up  to  our 
house,  and  on  the  18th  we  could  not  light  our  fires.  Our  house 
stood  high  above  the  Darling,  where,  the  blacks  said,  no  flood  had 
ever  reached,  but  we  had  to  leave  it  and  go  to  a  sand-bank,  where 
we  were  prisoners  for  seven  weeks,  before  we  could  return  to  our 
housa" 

In  1864  flood  Mr.  John  Kelleykept  the  house  in  Bourke  known 
as  "  Tattersall's,"  and  had  to  make  an  embankment  round  it  3 
feet  high  to  keep  out  the  water,  and  in  the  end  was  obliged  to 
repair  the  leaks  in  the  embankment  with  bags  of  flour,  there  being 
no  more  earth  dry  enough  for  the  purpose. 

J,  G.  M^IrUosJia  Recolleciiona  of  the  Darling  River, 

"My  experience  goes  back  to  1861,  when  I  first  came  to  Went- 
worth. The  river  was  pretty  low  then,  but  there  had  just  been  a 
flood.  In  1862  the  river  commenced  to  get  very  low,  and  I  can 
well  remembertwo  new  steamers,  the  "Lady  Daly  "and  the  "Settler," 
trying  to  get  up  the  Darling,  somewhere  about  October  of  that 
year.  They  both  got  stuck  30  miles  above  Wentworth.  Their 
goods  were  discharged,  and  a  large  shed  made,  which  I  was  sent 
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up  to  look  after.  It  is  from  this  fact  that  I  have  such  a  know- 
ledge of  how  the  river  was  then.  From  the  time  that  I  went  up 
till  about  February,  1863,  the  river  kept  getting  lower,  until  it 
became  perfectly  diy,  and  as  there  used  to  be  teams  coming  to  me 
for  loading,  I  used  to  get  all  the  news  of  the  state  of  the  river. 
All  the  way  to  Bourke  it  was  only  a  chain  of  water-holes. 

"  I  remember  Mr.  Scott,  of  Parra,  a  station  only  3  miles  above 
where  I  was  camped,  saying  to  me,  in  his  broad-Scotch,  *  Eh, 
mon,  Mcintosh,  when  I  first  came  on  the  river  I  saw  young  gum- 
suckers  growing  in  the  bed  of  the  river,  but  that  is  a  long  time 
since,  and  I  have  seen  nothing  like  what  it  is  now  since  then.' 

"  As  far  as  I  can  tell,  Mr.  Scott  arrived  on  the  Darling  about 
the  year  1839  or  1840. 

"In  March,  1863,  the  Darling  c€une  down  very  heavy,  owing  to 
Queensland  rains,  and  from  that  time  until  September,  1864,  the 
river  was  nearly  always  a  *  banker.'  After  this  it  commenced  to 
subside. 

"  In  April,  1864,  we  had  our  last  rains  for  that  year,  and  from 
that  out  until  January,  1866,  not  more  than  half  an  inch  of  rain 
fell  on  any  part  of  the  Darling  from  Bourke  to  Wentworth.  I 
was  travelling  the  river  very  often  then. 

"During  the  winter  of  1865  the  river  was  extremely  low,  the 
billabongs  being  nearly  dry.  There  were  white  frosts  the  whole 
of  the  winter,  and  the  cold  was  so  severe  that  it  killed  the  fish  in 
the  river — at  least,  that  was  the  prevalent  idea. 

"  Although  there  had  been  no  rain  for  such  a  long  time,  still 
stock  would  have  done  well  if  they  could  have  got  water,  as  there 
was  plenty  of  rough  grass  left  out  back  (the  country  being  very 
lightly  stocked);  but  as  no  water  was  conserved,  all  the  stock  had 
to  come  to  the  front,  which  became  very  bare  in  places,  especially 
where  the  flood-waters  had  gone  over. 

"About  November,  1865,  the  river  was  again  very  low,  and  at 
Dunlop,  80  miles  below  Bourke,  I  could  jump  over  it  At  Gun- 
dabooka  the  water  was  so  salt  from  saline  springs  or  drainage  that 
you  could  not  drink  it  without  putting  something  in  it. 

"In  January,  1866,  there  was  a  very  heavy  local  rain,  lasting 
for  two  days,  but  it  did  not  rise  the  river  anything  to  speak  of. 
We  had  no  rain  about  Bourke  from  this  date  until  the  21st,  22nd, 
and  23rd  of  June,  when  we  had  a  very  heavy  fall,  but  it  seemed 
to  be  only  a  local  rain,  as  the  river  did  not  rise.  In  September 
it  was  very  low,  and  kept  so  until  about  February,  1867,  when 
the  Queensland  rains  sent  it  up,  and  then  on  the  top  of  these 
came  our  own  local  rains.  This  was  the  time  of  such  disaster  in 
the  Macquarie  River  from  the  floods  thera 

"The  flood  in  the  Macquarie  in  1867  was  far  more  disastrous 
than  the  1864  flood  in  that  river,  but  was  not  so  high  by  several 
feet  in  the  Darling,  as  the  other  rivers  did  not  come  down  with  it. 
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"  There  waa  a  man  with  his  family  on  the  Bell  Biver  washed 
right  off  his  house  in  this  year.  I  remember  well  reading  about 
it  The  man  was  saved,  with  one  son  and  daughter,  who  swam  to 
a  tree,  but  the  mother  and  all  the  younger  branches  of  the  family 
were  drowned.  K  my  memory  serves  me  right,  there  was  a 
bridge  being  built  at  Wellington  at  this  time.  When  the  con- 
tractor was  asked  the  reason  of  his  not  getting  on  with  his  work, 
he  stated,  I  think,  that  there  had  been  sixteen  rises  in  the  river 
ih&t  winter. 

"  The  flood  was  so  high  that  at  Mr.  Ryrie's,  below  Dubbo,  the 
horses  swam  over  the  fences  of  the  paddock. 

"After  the  flood  in  1867  the  Darling  subsided  very  much,  and  in 
1868  it  was  very  low.  All  the  bars  below  Bourke  were  so  dry  that  a 
boat  could  not  cross  over  them.  There  was  one  in  sight  of  Dunlop 
House  that  I  have  often  crossed,  stepping  from  stone  to  stone, 
about  May  of  that  year.  After  this  the  river  commenced  to  get 
lower,  and  we  had  no  rain  in  1868  except  a  few  showers  in  the 
winter ;  in  fact,  all  the  tributaries  were  dry,  more  especially  the 
Macquarie.  Out  in  Queensland,  where  I  was  in  January,  1868, 
I  believe  salt  was  got  off  the  bottom  of  one  of  the  holes  of  the 
Cuttaburra,  an  ana-branch  of  the  Warrego,  a  thing  I  have  not 
heard  of  having  been  done  since. 

"  About  January,  1869,  a  few  showers  commenced,  and  in  March 
and  April,  about  Bourke,  we  had  some  flne  rains,  with  a  splendid 
winter,  the  river  being  a  *  banker.'  In  February,  1870,  we  had 
the  commencement  of  the  great  wet  season. 

"  It  is  a  singular  thing  that  I  happened  to  be  in  Bourke  the  three 
great  floods.  More  correctly  speaking,  I  got  there  just  as  the 
1864  flood  subsided.  I  know  the  mark  well  that  used  to  be  shown 
years  afterwards,  both  in  Ross  k  Co.'s  store  and  Sly's  public-house. 

"  J  rode  in  from  West  Bourke  when  the  flood  was  at  its  highest, 
in  1867.  I  was  living  only  60  miles  away ;  and  a  great  job  I 
had  to  ride  in.  But  it  was  a  greater  ride  still  when  I  went  in 
June,  1870.  I  remained  at  Bourke  in  this  year  for  about  three 
weeks,  when  I  thought  it  was  time  to  get  away.  I  believe  that  if 
the  Warrego  had  come  down  in  1870  equal  to  what  it  did  in  1864, 
along  with  the  other  tributaries,  the  flood  would  have  been  as 
great  as  it  was  in  1864. 

"  I  remained  in  New  South  Wales,  about  Bourke,  until  August, 
1870.  I  then  went  to  live  at  Charleville,  in  Queensland.  After 
passing  such  a  wet  winter,  imagine  my  astonishment  when  I  got 
to  Oiinnamulla,  just  a  little  way  up  the  Warrego,  to  find  the  grass 
very  dry,  there  having  been  no  rain  since  February.  In  October 
of  that  year  (1870)  it  set  in  very  wet^  and  continued  so  until  the 
middle  of  December. 

"  After  I  got  to  Burenda,  60  miles  above  Charleville,  about  the 
end  of  1870,  it  rained  constantly  from  September  to  December^ 
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and  I  know  the  Warrcgo  was  flooded  the  whole  of  that  time ;  so 
there  must  have  been  a  fair  firesh  in  the  Darling  that  year  up  to 
Christmas. 

"In  1871  there  were  no  January  or  February  rains  in  Queens- 
land It  was  very  dry  all  the  winter,  there  being  only  one  slight 
shower  about  Charleville  in  July. 

"  Out  on  the  Paroo,  Bulloo,and  Cooper's  Creek  it  was  very  dry.  To 
give  an  idea  of  the  mildness  of  the  season,  in  June,  on  the  BuUo,  I 
got  dishf  uls  of  tomatoes  as  ripe  as  they  would  be  in  their  proper 
season  ;  and  we  all  know  how  sensitive  they  are  to  cold  or  wet 

"  I  started  out  in  May,  1871,  from  Charleville  to  take  the  census, 
and  travelled  right  out  to  Cooper's  Creek.  All  the  time  I  was 
out  there  was  not  a  shower ;  so,  unless  there  were  heavy  rains 
from  New  England  and  the  Macquarie  country,  I  don't  thmk  the 
Darling  could  be  very  high. 

"In  1872  we  had  glorious  rains  in  Queensland  ;  all  the  rivers 
were  flooded.  There  were  good  rains  also  about  Bourke  ;  so  that 
there  must  have  been  a  good  fresh  in  the  Darling  in  February 
and  March  of  that  year. 

"In  this  year  (1872)  I  ran  down  the  Warrego,  and  hit  the 
Darling  in  May.  It  was  pretty  low  when  I  got  on  to  it.  We 
had  very  steady  rain  for  about  three  days  in  June,  but  it  did  not 
rise  the  river  then,  as  I  had  10,000  sheep  for  the  Melbourne 
market,  and  we  made  a  bridge  of  the  punt  and  a  few  planks  at 
Wilcannia  and  got  over  without  any  trouble.  It  made  a  good 
rise  afterwards,  and  there  were  good  rains  right  up  to  September, 
so  that  when  I  got  to  the  Lachlan  in  August  it  was  '  bank  and 
bank.'  When  I  got  to  Wentworth,  on  my  return,  in  November, 
1872,  the  river  was  low.  About  the  latter  end  of  that  month  I 
started  up  the  Darling.  About  the  1st  of  December  there  was  a 
24-hours'  rain,  and  there  were  several  showers  this  month  up  to 
Christmas  week.  On  the  Culgoa  it  rained  very  heavily,  and  the 
river  came  down  a  *  banker.'  When  I  got  across  to  the  Warrego 
it  was  also  up,  so  that  there  must  have  been  two  good  freshes  in 
the  Darling  before  the  end  of  1872.  In  1873  there  were  glorious 
rains  again  in  Queensland,  and  also  about  Bourke  during  the 
early  part  of  the  year,  which  sent  the  river  up  again.  About  this 
time  I  started  for  Melbourne  with  another  10,000  sheep,  and 
changed  my  route  to  my  sorrow.  There  was  dry  weather 
from  March  to  Queen's  Birthday.  I  left  the  Warrego  at  Erin- 
gonia  and  came  in  at  Warrawenna^  on  the  Culgoa.  I  travelled 
up  to  Colless's  public-house,  where  I  found  a  slight  fresh  in  the 
river,  but  nothing  to  speak  of.  When  within  6  miles  of  Bre- 
warrina,  on  the  23rd  of  May,  1873,  rain  set  in  about  9  o'clock 
p.m.,  without  the  least  warning.  It  came  down  so  smartly  that  I 
had  to  get  up  and  see  that  the  sheep  had  dry  camp.  It  continued 
raining  all  night.     I  pushed  on  in  the  morning  to  get  across  the 
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river,  in  case  a  fresh  should  come  down.  I  got  across  the  pontoon 
all  right  and  camped  on  the  reserve.  Next  morning  there  was 
such  a  fog  as  I  have  not  seen  in  the  salt-bush  country  before  or 
since.  It  cleared  up  (7  to  8  inches  rain  fell)  about  11  o*clock, 
when  1  thought  we  were  going  to  have  some  fine  weather ;  but  on 
the  27th  May,  1873,  wet  weather  set  in,  and  during  my  thirty- 
three  yeara  in  the  colony  I  never  have  seen,  before  or  since,  so 
much  rain  in  such  a  short  time.  The  local  rain  alone  put  the 
Man-a  Creek  a  *  banker,*  and  the  Barwon  was  fully  10  feet  deep. 
I  can  safely  say  that  for  twenty-one  days  it  rained  incessantly, 
more  or  less ;  as  all  that  time  we  never  had  a  dry  blanket,  and 
many  is  the  night  I  piled  up  salt-bush,  not  to  get  a  dry  place  to 
lay  on,  but  one  to  stand  on  only. 

"  There  were  heavy  rains  up  to  August.  At  what  they  call  the 
Bogan  Gates  there  was  a  terrific  thunderstorm  in  the  early  part  of 
July,  1873,  so  that  there  is  no  doubt  the  Darling  was  a  *  banker' 
those  months. 

"  In  the  early  part  of  January,  1874,  I  left  Melbourne.  I  got 
to  Hay  about  the  middle  of  month.  Without  the  least 
warning  rain  set  in  while  we  were  at  lunch.  I  had  ridden  30 
miles  that  morning,  and  it  did  not  look  the  least  like  rain.  It 
rained  for  about  twenty-four  hours.  I  then  started  through  back 
country  for  Bourke.  Found  on  passing  Cobar  that  the  rain  had 
been  terrific  about  the  time  I  had  been  in  Hay.  I  had  to  ride 
through  30  or  40  miles  of  water  going  to  Bourke,  the  water 
having  had  no  time  either  to  evaporate  or  drain  away.  I  found 
the  Darling  rising  very  rapidly.  There  were  splendid  rains  also 
in  Queensland  up  to  the  end  of  February.  The  winter  of  1874 
was  very  dry ;  no  rains  except  a  shower  or  two  in  August  and 
September ;  but  nothing  to  speak  of.  The  river  was  pretty  low 
all  the  winter,  although  steamera  were  able  to  come  up  to  Beemery 
for  wool  as  late  as  the  end  of  September  or  some  time  in  October ; 
but  at  this  time  the  river  was  commencing  to  get  lower.  We  had 
no  rains  about  Bourke  or  Brewan'ina  in  1875  until  May,  except 
a  few  showers ;  but  the  Bree  and  Culgoa  kept  running  more  or 
less  all  through  the  summer,  as  well  as  the  Barwon,  and  these 
kept  a  nice  fresh  in  the  river.  We  had  some  very  nice  rains 
through  the  winter  about  Brewarrina,  and  there  were  nice  freshes 
came  down,  but  nothing  to  speak  o£ 

"  There  was  a  nice  fresh  in  the  river  the  early  part  of  1876,  and 
right  up  to  shearing  time  Queensland  waters  kept  coming  down, 
and  the  steamers  were  able  to  run  up  to  Brewarrina  well  into 
the  early  part  of  September.  After  this  the  river  commenced  to 
fall,  and  got  very  low. 

"  In  1877  there  were  rains  about  Walgett  and  other  places.  In 
March  the  Barwon  was  well  over  its  bank,  and  all  the  other 
tributaries  came  down  heavily  until  May.     In  July  river  fell 
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pretty  low  again  and  kept  so,  when  our  real  dry  times  set  in ;  only 
slight  showers  up  to  the  end  of  the  year. 

**  In  1878  the  season  had  broken  about  Ooonamble  and  Dubbo ; 
but  it  did  not  do  much  good  to  the  Darling.  All  the  Queensland 
tributaries  quite  dry,  and  no  rise  to  speak  of  in  the  Barwon,  which 
I  walked  across  60  miles  above  Walgett  in  May.  Things  kept 
getting  drier  until  end  of  year,  when  I  took  24,000  sheep  belong- 
ing to  the  Bishop  of  Newcastle  on  to  the  road  for  grass  ;  we  had 
plenty  of  water  on  the  Birie  River. 

"  Six  days  before  Christmas,  1878,  I  had  to  go  from  Coonamble 
to  Brenda,  on  the  Culgoa,  wiUiin  7  miles  of  the  Queensland 
border,  which  is  a  distance  of  160  milea  I  wa.s  detained  at 
Brenda  until  two  days  before  Christmas,  and  I  rode  the  160  miles 
in  the  two  days,  and  well  I  know  that  all  the  creeks  were  dry,  and 
the  Barwon  only  just  running. 

"  In  1879  I  got  back  to  Brenda  on  the  Culgoa  in  April  The 
creeks  were  rising  very  rapidly,  and  in  June  there  was  a  great 
rise.  The  Darling  -rose  very  steadily  all  through  shearing,  and 
kept  rising  until  all  the  tributaries  were  *  bankers,'  and  kept  well 
up  until  November.  I  had  to  travel  down  to  Wilcannia  from 
Goodooga,  and  had  to  strike  right  out  on  to  the  Warrego,  thence 
on  to  the  Paroo,  and  run  it  down  to  get  there. 

"  In  1880  the  Darling  was  no  great  height  until  the  winter,  when 
there  was  a  good  rise.  All  through  shearing  the  Queensland 
waters  came  down  a  great  height,  and  kept  the  river  well  up 
until  the  end  of  the  year."      

In  the  Appendix  will  be  found  notes  of  the  river,  1858  to  1870, 
and  river  measures  for  1870,  kindly  given  to  me  by  Mr.  Suttor, 
which  cover  part  of  the  same  period  as  Mr.  Mcintosh's  history. 

Recollections  of  the  Darling  River, 
Mr,  Basil  Dickinson  says,  under  date  18th  November: — "I 
first  visited  the  Darling  in  1839,  and  took  up  a  station  called 
Yambecoona,  20  miles  below  Brewarrina,  then  called  the  Fisheries. 
This  was  the  lowest  station  on  the  river  for  many  years  after  that. 
When  we  got  there  the  country  was  suffering  from  a  long  drought, 
and  it  was  with  difficulty  we  could  get  water  for  the  cattle  on  the 
laoad  fcom  Liverpool  Plains  to  the  Darling.  That  river  was  then 
a  chain  of  water-holes  from  Walgett  to  Yambecoona,  and  it  did 
not  run  until  1841.  In  1846,  again,  the  river  got  very  low,  and 
could  easily  be  crossed  on  horseback  in  many  places.  Again,  in 
1849, 1850,  and  1861  we  had  a  terrible  drought  on  the  Darling — no 
grass,  no  salt-bush,  and  the  river  so  low  that  the  cattle  used  to  g^t 
bogged  in  it.  In  1852  there  was  abundance  of  rain  on  the  Darling, 
and  the  river  continued  running  a  good  stream  up  to  1855,  when 
I  left  that  district  By  that  time  many  other  stations  had  been 
taken  up  below  ours." 
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Mr,  E,M.  if*irtn2ay,  under  date  November  19, 1885,says:— **On 
Black  Thorsdaj,  February  6, 1851,  I  left  Melbourne  on  a  journey 
to  the  Darling,  and  travelled  nearly  as  far  up  as  Wilcannia.  After 
forming  the  station  we  had  to  camp  with  our  horses  in  the  bed  of 
the  river,  as  there  was  not  a  bite  of  grass  to  be  had  away  from  ik 
The  bed  of  the  river  was  then,  and  had  been  for  months,  qmte^ 
dry,  with  the  exception  of  small  water-holes  at  considerable  dis- 
tance from  each  other,  and  around  these  grew  a  little  green  herbagi^ 
which  kept  life  in  our  poor  horses.  At  this  time  the  squatters 
had  not  been  long  in  occupation,  but,  to  my  surprise,  they  did  not- 
seem  uneasy  about  the  condition  of  the  country.  At  a  station 
about  150  miles  from  Wentworth,  on  the  S.E.  bank  of  the  river, 
1  saw  a  spring  of  cool,  clear  water  running  out  of  a  small  hoDow 
sapling  that  had  been  inserted  into  the  bank." 

Mr.  D,  F,  JMackaqf,  under  date  November  21,  1885,  says  : — "  In 
June,  1865,  I  travelled  down  the  Darling  from.  Brewarrina  to 
within  50  miloi  of  the  junction  of  the  Darling  and  the  Murray. 
The  country  was  a  perfect  desert,  and  we  had  to  feed  the  cattle  in 
the  bed  of  the  river,  for  there  was  not  a  vestige  of  grass  on  the 
plains.  The  bed  of  the  river  was  dry  for  miles  in  many  places — 
simply  a  chain  of  water-holes,  some  of  which  were  quite  salt, 
especially  near  Bourke." 

Mr,  J,  F,  Haydon,  under  date  November  21, 1885,  says: — "The 
river  immediately  above  this  town  (Wilcannia)  has  stopped  running 
in  several  places,  and  is  lower  than  it  has  been  since  the  middle 
of  1876.  As,  however,  a  flood  cannot  reach  here  for  almost  two' 
months  if  rain  were  to  fall  now  in  New  England,  it  is  the  general 
(^nnion  that  the  water  will  be  lower  in  the  Middle  Darling  than 
it  has  ever  been  seen,  and  unless  heavy  rains  fall  at  its  source  not 
later  than  February  there  is  a  prospect  of  the  water  supply  beings 
insufficient  for  the  stock  on  the  frontages.  In  1876,  at  a  point 
18  miles  above  this,  the  bed  of  the  river  was  perfectly  dry  for  a 
quarter  of  a  mile,  and  in  other  places  the  water  had  ceased  running: 
It  is  almost  in  the  same  state  now,  and  must  be  worse  before  a 
flood  can  come." 

E.  Morehj,  Esq.,  J,F,,  ClaremonL 

"  As  one  of  the  early  pioneers  of  the  Darling,  I  would  like  to  add 
my  mite  to  the  data  you  are  accumulating,  and  from  which  I  tn»t» 
you  may  in  time  be  able  to  furnish  valuable  hints  to  the  dweii^rs*- 
in  these  dry  regions. 

"  In  the  year  1846  I  took  up  the  station  known  as  Enston.  li- 
continued  to  be  the  outside  station  on  the  Murray  until  the  late- 
John  Mackinlay,  some  eight  months  afterwards,  occupied  eouatvy 
lower  down.  So  far  as  I  can  distinctly  recall  the  first  three* 
seasons  there,  they  wero  dry,  and  the  rainfall  probably  betwee»>^ 
7  and  10  inches.  •  -    ';- 
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"In  the  early  part  of  1850  Messrs.  Mackinlaj,  M*Cullum,  and 
myself  went  np  the  Darling  beyond  settlement  in  search  of  new 
country.  After  a  thorough  exploration  we  decided  on  the  country 
around  Menindie,  Parmamaroo,  and  Tdindionalogie,  the  latter 
falling  to  me  by  lot  The  whole  course  of  the  river  to  a  point 
about  60  miles  above  Menindie  was  then  extremely  dry.  The 
river  was  in  fact  a  chain  of  water-holes,  in  some  places  miles  apart; 
but  there  was  good  feed  for  the  horses  in  the  river  bed.  The 
seasons  continued  dry  until  1852,  when  splendid  rains  fell  all 
through  Riverina.  After  1853  I  did  not  again  see  the  Darling. 
During  the  early  part  of  1852  I  remember  the  blacks  coming  in  to 
report  a  fresh  coming  down  the  river.  We  had  to  wait  over  a  day 
before  the  water  reached  my  station,  and  a  most  interesting  sight 
it  was  to  watch  the  living  waters  filling  up  each  hole,  and  then 
rising  suddenly  and  silently  to  a  little  wall  of  water  between  2  and 
3  feet  high,  and  pass  onwards.  During  my  fifteen  years  on  the 
Lower  Murray  I  can  recall  only  two  good  seasons,  in  the  others 
the  rainfall  may  have  ranged  from  5  to  15  inches.  I  sold  out  in 
1861." 

TTm.  Camper,  26  May,  1886. 

"  The  report  that  a  dray  passed  over  the  river  dry  at  "Wentworth 
is  not  true.  The  Darling  River  at  the  present  time  is  about  8 
inches  below  summer  level,  and  is  neither  rising  nor  falling. 
There  are  many  places  in  this  river  which  are  fordable,  especially 
at  sand-banks.  The  river  is  dry  about  45  miles  above  Wentworth, 
and  also  in  places  about  Pooncarie  and  Menindie.  The  Darling 
cannot  run  dry  at  Wentworth,  as  it  is  backed  up  by  the  Murray. 
When  the  Murray  is  in  flood,  and  the  Darling  low,  the  Murray 
^ater  runs  35  miles  up  the  Darling. 

"  The  Murray  at  the  present  time  is  very  low — Slower,  I  think, 
than  I  have  ever  seen  it  before,  and  I  have  lived  on  it  for  over 
twenty  years.  At  the  junction  it  is  fordable,  owing  to  the  exten- 
sive sand-banks ;  but  there  would  be  great  danger  in  fording  it, 
owing  to  the  boggy  banks,  and  there  is  always  more  or  less  risk 
of  getting  into  a  deep  hole. 

"  There  is  plenty  of  water  in  the  Murray,  in  many  places  over  20 
feet  deep  ;  but  over  the  sand-banks  and  rocks  there  is  often  only 
a  few  inches  of  water.  If  the  Murray  ran  dry,  as  has  lately  been 
stated^  it  would  be  a  bad  day  for  Australia. 

"  For  some  years  past  the  floods  in  the  Darling  have  been  of  very 
short  duration,  owing  to  the  floods  in  this  river  taking  place  when 
the  Murray  was  low.  When  this  is  the  case,  the  Darling  waters 
run  off  so  rapidly  into  the  Murray  at  the  junction  that  a  rise  of  30 
feet  at  Wilcannia  scarcely  makes  any  impression  on  the  Darling 
at  Wentworth,  except  that  the  current  runs  at  double  its  ordinary 
speed. 
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"  During  last  month  I  have  had  opportunities  of  seeing  the 
Murray  in  many  places  between  Wentworth  and  Goolwa,  S.A., 
and,  although  in  many  places  the  rock  show  above  water,  and  the 
river  is  very  shallow  at  the  sand  banks,  in  no  instance  did  I  see  it 
dry." 

Mr.  W.  H.  Suttor,  of  Cangoura,  says,  under  date  March  11th, 
1886  :  "I  went  to  the  Darling  in  1857,  and  in  May  and  June  the 
river  was  bank-high;  this  was  about  100  miles  above  Wilcannia." 

Mrs.  A.  F.  L.  Cole,  under  date  3  January,  1887,  says:  "I  lived 
at  Tapio  Station,  15  miles  up  the  river  from  Wentworth,  and  re- 
member that  before  1848  the  river  was  a  chain  of  water  holes, 
with  small  streams  running  between  ;  but  in  February,  1848,  the 
water  came  down  the  river  like  a  wall  10  to  12  feet  high,  much  to 
eur  surprise,  as  we  had  no  warning  that  a  flood  was  coming.  The 
flood  carried  everything  before  it ;  but  the  following  year,  1849, 
it  was  again  a  chain  of  water  holes,  so  that  we  could  cross  it  at 
many  places.  In  the  winter  of  1852  there  was  a  great  flood  in  the 
Murray,  and  its  waters  flowed  up  the  Darling  as  far  as  Pooncarie, 
but  in  October  and  November  the  Darling  water  came  down  with 
a  strong  current,  and  being  backed  up  by  the  Murray  water,  the 
river  rose  over  the  banks,  sending  water  out  back  to  the  greatest 
distance  I  ever  saw  it,  excepting  in  the  great  flood  of  May  and 
June,  1864,  the  highest  flood  ever  known.  So  much  water  got 
into  the  lakes  and  hollows  on  the  east  side  of  the  Darling  in  1864 
that  the  face  of  the  country  was  quite  altered  for  years  after  it.^* 

Mr.  Suitor's  Notes  at  Gultowa  Station— 1868  to  1870. 

First  occupied,  1858;  brought  on  cattle,  August,  1858,  at 
which  time  most  of  the  country  between  junction  of  Bogan 
and  Mount  Murchison,  with  exception  of  Cultowa,  appeared 
to  have  been  sufiering  from  drought,  as  there  was  not  much  feed 
generally,  and  that  very  dry.  There  was  plenty  of  water  in  Mar- 
tiUi  BiUabong  and  Oonondoo,  and  Wongalara. 

First  steamers  up  the  Darling  were  the  "Albury"  and 
"Gemini,"  in  January,  1859,  the  latter  going  as  far  as  Walgett. 
Gundabooka  Station  then  just  occupied. 

Seasons  good  from  end  of  1858  to  end  of  I860. 

Drought,  1861  to  1863. 

Seasons  good,  1863  and  1864.  From  1865  they  gradually  got 
worse  until  1868  and  part  of  1869.  They  culminated  in  the  most 
disastrous  drought  known  since  the  settlement  of  the  colonies,  an 
immense  number  of  sheep  and  cattle  perishing  from  sheer  starva- 
tion in  New  South  Wales,  Victoria,  and  Queensland.  Sheep  on 
many  of  the  unfenced  runs  became  too  poor  and  week  to  admit  of 
their  being  shepherded,  and  had  to  be  turned  loose.  Many  died 
in  fenced  paddocks  in  Yictoriai  where  country  was  thickly  stocked ; 
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in  some  cases  neariy  all  died.  Losses  during  drought,  one  to  two 
thirds ;  estimated  loss  by  starvation  in  whde  colonies,  1,000,000 
and  over. 

Great  drought  broke  up  March,  1869,  raining  March  and  April, 
producing  good  winter  feed. 

But  no  more  rain  coming,  the  summer  of  1869  and  1870  was  a 
terrible  one  at  Cultowa,  there  being  no  rain  from  March  and  April, 
1869,  to  April,  1870,  heavy  enough  to  make  anything  grow. 

The  lakes  were  filled  by  floods  in  river  several  times  from  1858 
to  1864.  (April  16th,  Mr.  Suttor  says  the  river  up  30  feet 
3  inches  and  just  running  into  the  lagoons).  The  water-holes  at 
Martilli,  Oonondoo,  and  Wongalara  during  that  time  were  seldom 
empty,  and  then  only  for  a  very  short  time;  but  from  early 
1869  to  April,  1870,  the  lakes  and  water-holes  continued  emply. 

The  highest  floods  since  the  Darling  was  settled  were  October^ 
1863,  and  March-April,  1864,  the  former  reaching  within  16 
inches  of  the  high  river  bank  at  Old  Cultowa,  or  nearly  38  feet 
above  summer  level;  while  the  latter  (known  as  the  ''Great 
Flood  ")  rose  3  feet  in  the  old  house,  or  42  feet  above  summer 
level.  Towns  of  Walgett  and  Bourke  flooded,  and  others  on  the 
tributaries  of  the  Darling ;  but  since  the  great  flood  of  1864  until 
that  of  1870  there  has  only  been  one  flood  high  enough  to  run 
out  in  the  biUabongs,  and  that  was  in  May  and  June,  1867 ;  but 
it  only  partially  filled  the  lakes,  and  fell  again  rather  suddenly. 

The  greatest  rainfall  occurred  here  in  the  months  of  February  and 
November,  two  great  falls  in  the  former  and  one  in  the  ^tter 
(November,  1858,  the  other  years  I  forget)  filling  large  water-holes 
in  the  billabongs,  and  leaving  sheets  of  water  in  places  <m  the  plains. 

There  was  a  tremendous  fall  of  rain  on  some  parts  of  the  river 
and  back  country  (known  ever  since  as  the  "  January  Hain  ")  in 
January,  1866,  which  rose  the  river  18  feet  at  Menindie,  a  thing 
unknown  from  local  rains  before,  and  large  lakes  in  the  back 
country,  not  connected  with  the  river,  were  filled  and  lasted  three 
years  ;  but  here  small  water-holes  were  not  filled,  although  ndn 
fell  during  greater  part  of  three  days. 

Summer  temperature  very  high,  averaging  100  degrees  in  the* 
shade  for  weeks  (and  twice  it  rose  to  100  d^^rees  at  sunset); 
extreme,  110  in  coolest  part  of  house.  Autumn,  winter,  and  early 
spring  generally  delightful,  with  occasional  frosts  in  coldest  part 
of  winter  (July  or  early  in  August). 

Summer  of  1869-1870.  Country  fearfully  dry,  most  trying. 
March  and  April  rains  of  1869  not  doing  more  than  provide  the. 
winter  feed.  Beflection  of  sun's  rays  from  the  parched  and  naked, 
earth,  together  with  clouds  of  blowing  sand  and  dust^  aooompanied 
by  hot,  scorching  winds,  most  intolerable ;  blown  sand  covering, 
up  fences  about  draughting  yards.  Hot  winds  and  boisterous  gales: 
Tinuaually  prevalent,  sometimes  continuing  three  or  four  daysp. 
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completely  darkenimr  the  atmosphere  with  clouds  of  dust,  prevent 
tag  objects  a  short  distance  off  from  being  seen.  Wells  pumped 
diy  at  house  every  day  to  try  and  keep  things  in  garden  growing. 
Notwithstanding  great  dryness  and  absence  of  rain  here  to 
Murtee  during  past  summer  (1869-70),  the  season  in  almost  every 
other  part  of  New  South  Wales  magni^cent ;  even  so  close  as 
Nelyambo  and  Walloo  there  were  good  falls  of  rain  two  or  three 
times  which  quite  missed  us,  whilst  at  BilliUa  and  Culpaaline  and 
Tintinalogy  there  were  fine  rains. 

River  Observations  made  at  Cultowa,  New  South  Wales,  during 
the  month  of  March,  1870. 


Biret 

»bOV6 

SoBUMr 
level 


Remtfki. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

28 

24 

26 

26 

27 


29 

30 
31 


ft.  in. 


River  began  to  rise  about  7  ft.    (^  Note  below.) 


16    2 


17  4 

18  6 

19  6 


Ron  in  most  deplorable  state  for  want  of  rain ;  strange 
this  summer  shoold  be  such  a  splendid  one  everywhere 
else,  fine  rains  both  np  and  down  the  river,  and  i^  to 
miss  the  oonntry  from  here  to  Murtee.  River  bjsan  to 
rise  here  about  7th  instant  from  heavy  rains  at  Winbar 
indBonlop. 

Some  light  showers  last  night  and  this  morning,  rising 
river  1  ft.  2  in. 
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River  Observations  made  at  Cultowa,  New  South  Wales,  during 
the  month  of  AprO,  1870. 


Pate. 

River 

above 

Smnmer 

level. 

1 
2 

ft.  m. 

20  6 

21  3 

3 

4 

22  1 
22  10 

5 

23  6 

6 

7 
8 
9 

24  4 

25  0 

25  8 

26  3 

10 
11 
12 
13 
14 

26  10 

27  6 

28  1 

28  8 

29  3 

15 

29  10 

16 

30  3 

17 
18 

30  9 

31  3 

19 

31  8 

20 

32  0 

21 

32  5 

22 
23 
24 

32  10 

33  2 
33  6 

25 
26 
27 
28 

33  9 

33  11 

34  1 
34  3 

29 

34  6 

30 

34  8 

Remarkn. 


Cloudy,  thunder  and  lightning ;  river  just  up  to  butt  of 

bushy-headed  gum-tree  on  opposite  side,  just  below 

boat  crossing. 
Nice  light  showers  last  night. 
Have  had  splendid  rain  at  Calcuarack,  Nelyambo,  and 

WaUoo. 
Shower  in  evening;    heavy  rain  from  Wintanbilla   to 

Bourke. 


River  just  over   the   road  at  Martilli,   Billabong,  and 

Warunda. 
River  just  over  top  of  chopped  stump,  near  blacks*  camp. 


The  mailman  reports  river  falling  above  Bourke,  but  rising 

again  at  Walgett. 
The  papers  report  great  floods  in  the  Burdekin,  and  other 

nvers  in  Queensland. 
River  just  running  into  lagoon,  near  woolshed ;   papers 

report  disastrous  flood ;  Hawkesbury  and  Hunter  in 

fl(K)d,  and  many  other  rivers. 
Water  rising  fast  at  Martilli  Billabong,  above  woolshed. 
River  into  httle  hollow,  just  beyond  blacks*  camp,  yester- 
day at  30  ft.  9  in. 
River  rose  5  in. ;  reached  Wongalara  to-day,   through 

Weerunda. 
First  steamer  from  Wentworth  to  Bourke — eight  steaming 

days— the  **Maranoa." 
Steamer,  *' Jupiter,'*  arrived  this  morning;  flood-water  at 

Oonondo  to-day. 
Splendid  rain  last  nisht,  showers  this  morning. 
Glorious  showers  to-day. 
Water  reached  Wongalara  to-day,  a  week  after  crossing 

Martilli  bar. 
Wongalara  Lake  and  Billabong  joined. 
Occasional  showers. 

Water  rising  fast  in  Coombimbiand  Wongalara ;  numbers 

of  swans  in  these  lakes. 
Scarcely  any  ducks  this  flood  ;  hitherto  have  been  great 

numbers. 
No  mailman  this  week« 
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River  Observations  made  at  Cultowa,  New  South  "Wales,  during 
the  month  of  May,  1870. 


River 

above 

uMe. 

Summer 

level. 

ft.  in. 

1 

34  10 

2 

35  0 

3 

35  2 

4 

35  4 

5 

35  6 

6 

35  7 

7 

35  8 

8 

35  9 

9 

35  10 

10 

35  11 

11 

36  0 

12 

36  2 

13 

36  2 

14 

36  3 

15 

36  3 

16 

36  2 

17 

36  1 

18 

36  1 

19 

36  0 

20 

35  11 

21 

35  11 

22 

35  11 

23 

35  11 

24 

35  11 

25 

36  0 

26 

36  0 

27 

36  1 

28 

36  1 

29 

36  2 

30 

36  3 

31 

36  4 

RemtfkB. 


Steamer  *'  Maranoa  '*  retamed  from  Boorke  to-day. 

The  mailman  reports  river  fallen  at  Bourke  3  ft.      Con* 
tradicted  later. 

River  just  touching  gam-tree  root  at  Old  Cultowa. 
Thunder ;  no  rain. 

Fine  rain  last  niffht  and  to-day. 
Boisterous  gales  last  night. 

Frequent  light  showers ;  river  stationary,  just  over  gum- 
tree  root  at  Old  Cultowa. 
The  country  too  soft  to  ride  over. 


Two  or  three  flying  showers.      The  mailman  seems  to 

have  given  up  travelling. 
Frequent  light  snowers. 

Heavy  rain  last  nieht,  with  thunder  and  high  wind. 
Thunder  occasionally  ;  rivers  are  all  up.  "Jupiter,  "steamer, 

has  been  four  weeks  up  the  river;  perhaps  she  has 

gone  to  Queensland. 

Showery  in  afternoon. 
Steady  rain  last  night. 

Showery  last  night ;  country  completely  saturated ;  too 
boggy  to  work  cattle  or  horses. 

Some  good  pumpkins  and  other  vegetables  in  garden. 


Steamer  **  Jupiter,"  from  Bourke,  reports  river  rising  fait, 

and  town  of  Bourke  in  danger  of  flood. 
Heavy  rain. 
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River  Observations  made  at  Cultowa,  New  South  Wales,  during 
the  Month  of  June,  1870. 


River 

Dftte. 

above 
Samnier 

level 

ft.    in. 

1 

36    6 

2 

36    7 

S 

86    8 

4 

36    9 

6 

36  10 

6 

36  lOi 

7 

36  11 

37    0 

37    1 

10 

37    2 

11 

37    3 

12 

37    34 

IS 

37    4 

14 

37    4J 

15 

37    6 

16 

37    6i 

17 

37    8 

18 

37    8i 

19 

37    9 

20 

37    9 

21 

37    9 

n 

37    9 

» 

87    9 

24 

37    9| 

2& 

37    9i 

26 

37  104 

27 

37  114 

«8 

88    0 

29 

38    04 

90 

38    14 

Remarks. 


Heavy  rain— large  sheets  of  rain  water  in  Bocarra,  Yun- 
gulco,  and  other  places,  and  country  one  vast  quag- 
mire. 

Heavy  rain  at  Boorke  ;  the  townspeople  asking  capt 
of  "  Jnpiter  ^  to  remain  until  another  steamer  came, 
fearing  nig  flood. 


Great  floods  in  Murmmbidgee,  Yass  Biver,  and  all  over 
colony,  with  loss  of  life.* 

Light  showers ;  news  of  big  flood  in  Paroo ;  Wentworth 
people  alarmed  at  nrosTOct  of  Dariing  and  Murmm- 
bidgee  being  in  flooa  and  submeiging  town. 


Mailman  reports  river  rising  at  Bourke. 
Papers  full  of  disastrous  floods  all  over  N.  S.  Wales. 
A  few  drops  of  rain,  thunder ;  great  flood  in  Lachlan. 
Thick  masses  of  rain  falling. 


Rain  began  last  niffht ;  rainins  all  day. 
Rain  last  night ;  showery  to-day. 


Rainstorm  last  night ;  water  now  all  round  us. 
Run  is  too  boggy  to  ride  over. 

Rain  commenced  at  midnight  till  morning ;  no  mailman 
for  three  weeks. 


Regular  wet  day ;  began  at  11  a.m.  and  continued  until 
late  at  night. 

Flood  water  keeps  hemming  us  in. 

River  now  through  fork  of  tree  at  Old  Cultowa. 


Digitized  by  VjOOQIC 


piSTOfiY  OF  FLOOre   IN  THX  RIYSB  DABLOra 


179 


lUvor  Obienratiozui  made  at  Cultowa,  New  South  Wales,  doring 
the  month  of  July,  1870. 


lUTer 

Date. 

ftbore 
Sammer 
Le>«l. 

Remarks. 

a 

in. 

1 

38 

2i 

2 

38 

3 

3 

88 

4 

4 

38 

44 

River  falling  at  Boorke  ;  but  the  Balosine  is  ooBiing  down 
a  "banker.^* 

5 

38 

5^ 

Light  showers. 

6 

7 
8 

38 
38 
38 

i 

Bonrke :  River  fallen  2  or  3  inches ;  light  showers  last  night 

9 

38 

5} 

10 

38 

54 

11 

38 

5 

12 

38 

H 

Lig^t  showers. 

13 

38 

H 

Rain  after  midnight  and  showery  daring  day. 

14 

38 

H 

Light  rain. 

15 

38 

3 

but  floods  coming  down  the  Namoi  and  Culgoa. 

16 

38 

a 

Flying  showers  and  more  rain  last  night. 

17 

38 

Showery. 

18 
19 
20 

38 

V7 

0 
11 

Plenty  of  wild  ducks  abont,  bUicks  got  about  300  eggs. 

OS      AAJ 

37  11 

Some  smart  showers. 

21 

37  10| 

Flying  showers. 

22 

37  10 

Light  rain. 

23 

37 

9 

Light  showers.  Beaker  writes  me  that  2  inches  more 
would  have  flooded  Bourke. 

24 

37 

8^ 

25 

37 

78 

26 

37 

74 

Few  drops  of  rain. 

27 

37 

64 

Showery. 

28 

37 

6 

I  hear  river  only  reached  its  maximum  at  WUcannia  a 
few  days  ago. 

29 

37 

54 

90 

37 

5 

31 

37 

4i 

Slight  rain,  distant  thunder. 
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Kiver  Observations  made  at  Cultowa,  New  South  Wales,  daring 
the  month  of  Aiigost,  1870. 


River 

Date. 

above 
Summer 

level. 

ft  m. 

1 

37  4 

2 

37  4i 

3 

37  4i 

4 

37  4 

5 

37  3f 

6 

37  3f 

7 

37  3 

8 

37  3 

9 

37  2i 

10 

37  28 

11 

37  2i 

12 

37  2i 

13 

37  2i 

14 

37  IJ 

15 

37  li 

16 

37  If 

17 

37  2 

18 

37  IJ 

19 

37  1: 

20 

37  1;; 

21 

37  1:; 

22 

37  IJ 

23 

37  li 

24 

37  1: 

25 

37  1 

26 

37  1: 

27 

37  1: 

28 

37  1 

29 

37  1 

30 

37  lii 

31 

37  2 

RemarkB. 


Bamiog.     Rain  set  in  about  midnight,  and  rained  steadily 

from  N.W.  till  noon. 
Thunder  storm  last  night. 

Light  showers.    Strong  west  gale. 


light  showers. 

News  of  river  rising  again  at  Bourke, 
Violent  thunder  and  rain  storm. 


Thunder  and  rain  storm  last  night,  and  this  morning  good 

deal  feU. 
Boisterous  W.N.W.  gale. 


Wet  day. 

Reports  from  Bourke  of  all  the  upper  rivers  being  again  in 

flood. 
Reports  of  river  rising  slowly  at  Bourke. 

Raining  after  dark. 
Raining  this  morning. 
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River  Observations  made  at  Cultowa,  New  South  Wales,  during 
the  month  of  September,  1870. 


River 

Date. 

above 
Summer 

leveL 

ft.  in. 

1 

37  2J 

2 

37  2i 

3 

37  3 

4 

37  3 

6 

37  3 

6 

37  3 

7 

37  3 

8 

37  4 

9 

37  3i 

10 

37  3; 

11 

37  3i 

12 

37  3 

13 

37  2i 

U 

37  ^ 

15 

37  14 

16 

37  1 

17 

37  04 

18 

37  0 

19 

36  114 

20 

36  11 

21 

:^  104 

22 

36  9r 

23 

36  9 

24 

36  8i 

25 

36  84 

26 

36  8 

27 

36  7 

28 

36  7 

29 

36  7 

30 

36  7 

Remarks. 


Rain  last  night ;  drizzling  showers  to-day* 


Strong  gales. 
Raining. 


Showery  this  evening. 


Rivers  falling  all  the  way  up« 

Li^ht  showers. 
High  wind. 

News  of  another  fresh  at  Walgett — 5  feet  in  one  night. 
News  of  floods  in  Victoria  carrjring  away  railway  bridge. 

Boisterous. 

Strong  gale  all  last  night. 


Mailman  reports  river  rising  at  Boarke  and  Walgett  again« 
Sprinkling  rain,  afternoon. 
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River  Observations  made  at  Cultowa,  New  South  Wales,  during 
the  month  of  October,  187a 


River 

Date. 

above 
Smnmer 

RemArkfl. 

leveL 

ft. 

in. 

1 

36 

7 

2 

36 

64 

3 

36 

7 

River  beginning  to  rise  again  here. 

4 

36 

74 

6 

36 

7f* 

6 

36 

Si 

7 

36 

Si 

8 

36 

H 

Boisterous  windy  weather. 

9 

36 

9S 

Thunderstorm  last  night.    Only  a  few  drops  of  rain. 

10 

36 

91 

Mailman  reports  river  falling  at  Bourke. 

11 

36  lOi 

Light  shower. 

12 

36 

lOJ 

13 

36 

10: 

14 

36  101 

15 

36 

9f 

16 

36 

8S 

17 

36 

7 

18 

36 

6 

Sprinkling  rain  this  morning. 

Light  rain  fell  last  night.     Thunderstorm  with  little  rain. 

19 

36 

5 

20 

•21 

22 

36 
36 
36 

4 
2 
0 

p.m. 
Light  rain  with  thunder  and  lightning. 

23 

35 

84 

A  thorough  wet  day. 

24 
25 
26 

35 
35 
34 

5 

3 

A  thorough  wet  night  and  showery  day. 

27 

34 

H 

Heavy  rain  last  night ;  showery  to-day.    Cannot  go  oat 

* 

of  house  without  walking  in  water  or  mod. 

28 

33  lOi 

Showery  morning. 

29 

33 

7i 

Bain  during  afternoon. 

30 

33 

H 

31 

32 

m 
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River  Observations  made  at  Cultowa,  New  South  Wales,  during 
the  month  of  November,  1870. 


Date. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


RiTer 

ftbove 

Suiumer 

lereL 


ft.  in. 

32  ^ 

31  lOi 

31  4i 

30  9i 

30  3i 

29  9i 

29  4 

29  0 
28  9 
28  7i 
28  74 
28  7i 

30  7i 
30  6i 
30  61 
30  7i 
30  9i 

30  Hi 

31  24 
31  54 
31  84 

31  114 

32  24 
32  54 

32  84 

33  0 
33  ^ 
33  7 

33  94 

34  0 


Remarks. 


B&in  this  morning. 

Heavy  rain  early  last  night ;  rise  in  river. 


Light  passing  showers,  p.m. 
Sprinkling  rain. 


Thunderstorm,  with  light  shower,  this  afternoon. 
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HISTORY  OF  FLOODS   IN  THE   RIVER   DARLING. 


River  Observations  made  at  Cultowa,  New  South  Wales,  during 
the  month  of  December,  1870. 


River 

Date. 

above 

Summer 

level. 

Remarks. 

ft.    in. 

Mosquitoes  veiy  had  this  summer. 

1 

34    2i 

2 

34    4i 

3 

34    6h 

4 

34    Si 

5 

34  lOi 

6 

35    Oi 

7 

35    2i 

8 

35    4i 

9 

35    6 

10 

35    8 

11 

35    9i 

Bourke  mailman  reports  big  flood  coming. 

12 

35  11 

13 

36    Oi 

14 

15 

36    31 

16 

36    4i 

17 

36    5^ 

18 

36    6i 

19 

36    7 

20 

36    7} 

Strong  south  pie. 

21 

36    8 

Light  sprinklmc^  rain. 

Bode  out  to  Moongur  Sand-hill ;  cannot  go  farther  for 

22 

36    9 

floods. 

23 

36  10 

24 

36  lOi 

25 

36  Hi 

28 

37    Oi 

27 

37    1 

Mailman  reports  river  at  Bourke  fallen  1  inch* 

28 

37  li 

29 

37  li 

30 

37  H 

31 

37  2i 
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River  Ooservations  made  at  Cultowa,  New  South  Wales,  during 
the  month  of  January,  1871. 


Dftte. 


River 

above 

Summer 

level. 


Remarks. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
33 
31 


ft 

in. 

37 

n 

37 

3 

37 

3 

37 

3 

37 

3 

37 

3 

37 

3 

37 

2? 

37 

n 

37 

24 

37 

u 

37 

0: 

36 

la 

36 

H 

36 

5 

36 

1 

35 

6 

34  10 

33  10 

32 

8 

31 

4 

29  10  1 

28 

6 

27 

0 

25 

8 

24 

7 

23 

4 

22 

4 

21 

5 

20 

9 

Flies  and  mosquitoes  unbearable. 


River  within  14  inches  of  July  flood  (1870). 


Thunderstorm  and  few  drops  of  rain. 
Thunderstorm  and  light  showers. 

Mailman  reports  river  at  Bourke  fallen  16  feet ;  it  has 

only  fallen  here  about  1  inch. 
Never  experienced  anything  like  the  mosquitoes  before. 
Ducks  plentiful. 

Boisterous  gales  all  niffht     Blacks  from  up  and  down 
mustering  for  corrobboree. 


News  of  another  fresh  in  river  at  Bourke. 


Nearly  all  the  blacks  sick  with  chest  and  head  complaints. 


Traveller  reports  no  rise  at  Bourke  in  river  when  he  left. 
Thunder  and  sprinkling  rain. 

No  report.    See  27th  February. 
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River  Observations  made  at  Caltowa,  New  South  Wales,  during 
the  month  of  February,  1871. 


River 

Date. 

whore 

SmnnMr 

leva 

Remarks. 

ft.    in. 

_ 

1 
2 

Raining. 

3 

4 
5 

Started  for  Wilcannia. 

6 

.      7 

Thunder  and  wind  storm  last  ni^ht,  with  little  rain. 
Thondentorm ;    steamer's  padmes  coming  up  by  Wil- 

8 

9 
10 

Returned  to  Cultowa  from  Wilcannia. 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

Sprinkling  rain  ;  steamer  passed  down  to-day. 

21 

Sprinkling  rain. 

22 

23 

Mailman  reports  heavy  rain  about  Bourke,  and  river  again 
on  the  nse  there. 

24 

25 

26 

27 



River  has  not  got  very  low  yet,  as  small  freshes  keep 
coming  down. 
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River  Observations  made  at  Cultowa,  New  South  Wales,  during 
the  month  of  March,  1871. 


River 

Date. 

above 

Summer 

level. 

Remarks. 

ft.    in. 

1 



Thunderstorm  and  little  rain. 

2 

There  is  plenty  of  feed  yet— green  feed  on  flooded  flats. 

3 

The  river  is  rising  here  again,  and  visitor  reports  rising 

4 
5 
6 

7 
S 
9 

fast  at  Bourke  when  he  left. 

Great  crops  of  fruit,  figs,  melons,  and  cucumbers. 

A  great  deal  of  sickness  about  Wilcannia. 

10 

11 
12 
13 

Steamer  passed  down  this  morning. 

14 

River  falling  a^ain. 

A  few  drops  of  rain.     Feed  beginning  to  gat  dry. 

15 

16 



Thunderstorm  with  little  rain. 

17 

18 
10 

Light  drizzling  rain. 

1.J 

20 

21 

22 

23 

24 

^ 

25 

26 

27 

28 

29    ' 

.30    , 

There  has  been  a  slight  rise  in  river  at  Bourke,  but  mail- 
man reports  it  falling  again. 

31     , 
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River  Observations  made  at  Cultowa,  New  South  Wales,  during 
the  month  of  April,  1871. 


Date. 


River 

above 

Summer 

level. 


Remarks. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


ft.    in. 


Steamer  on  her  way  up  to  Bonrke  called  here  to-day. 


Wet  night  and  showery  to-day. 
Steamer  passed  down  to-day. 


Two  steamers  passed  down  to-day. 
Last  entry  of  diary. 
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Mr,  SutUyi' 8  journal  does  not  give  the  river  lieiglUafor  February^ 
Mcvrch^  and  April  Mr,  Trader^  Telegraph  Station-master  at 
Bourke^  replies  to  my  questions  as  follows : — 

Staie  of  the  Darling  on  November  12y  1885. 

Was  the  river  ever  so  low  before,  and  if  so  when  ?  Yes,  the 
river  has  been  as  low,  and  lower  than  it  is  at  present,  but  cannot 
get  tlie  dates.  Mr.  Bloxham  has  on  two  or  three  occasions  seen 
the  river  quite  dry  between  Toorale  and  Bourke. 

How  far  down  below  Bourke  has  the  river  ceased  running  ?  The 
Telegraph  Station-master  at  Louth  reports,  "  Can  walk  up  bed  of 
river  here  for  over  100  yards."  At  Tilpa,  70  miles  below  Louth, 
the  Telegraph  Station-master  reports,  "  Eiver  not  stopped  running 
but  at  stony  bars  there  is  only  small  stream  running."  At  Bre- 
warrina  the  Telegraph  Station-master  reports,  "  River  has  almost 
stopped  running,  except  a  little  stream,  which  you  can  step  across." 

Has  the  river  actually  stopped  running,  t.c.,  if  you  throw  a 
piece  of  wood  in  will  it  not  move,  or  will  it  go  down  stream  very 
slowly,  indicating  that  the  water  is  finding  its  way  slowly  through 
the  rock  bars  ?  The  river  has  actually  stopped  running ;  no  cur- 
rent whatever.  Since  the  I'eceipt  of  your  note  I  havo  visited 
several  of  the  stony  or  rocky  bars,  and  found  the  rocks  from  12 
to  18  inches  above  the  level  of  the  water.  Now,  at  North  Bourke 
there  is  a  sandy  stretch,  immediately  below  a  rocky  bar,  300  yards 
long,  quite  dry. 

When  did  the  river  stop  running  ]  About  or  between  the  25th 
and  27th  October. 

Where  does  the  present  level  come  to  on  the  river  gauges  1  I 
want  to  know  particularly  at  what  depth  below  what  you  call 
summer  level  does  the  river  stop  running  ?  The  water  is  now 
perpendicularly  3  feet  below  the  level  of  the  new  gauge,  and  the 
river  ceased  running  2  feet  below  it.  The  river  is  said  to  be  at 
summer  level  when  below  the  gauges. 

Is  it  true  that  the  blacks  on  the  river  have  been  making  canoes, 
saying  that  a  very  big  flood  is  coming  %  There  are  very  few  blacks 
about  here,  and  Uiose  that  are  here  know  nil  about  big  rivers,  or 
anything  else,  bar  rum  and  tobacco. 

October  30,  1885.  The  river  is  lower  than  for  many  years,  and 
just  short  of  a  chain  of  holes.  Three  miles  down  from  here  it  is 
absolutely  dry  right  across,  but  the  water  has  made  a  little  gutter 
in  the  sand  a  few  feet  wide,  through  which  it  is  running.  Tt  is 
full  of  fish  in  splendid  condition,  and  the  water  is  as  clear  as  sea 
water. 
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Mr.  Alexander  Ferguson  went  to  reside  on  the  Castlereagh  in 
1840,  has  lived  there  ever  since,  and  says  there  was  no  flood  there 
like  the  one  OxJey  saw  in  1818  until  that  of  1874.  Oxlej  went 
over  the  flat  country  in  a  boat  for  some  30  miles,  the  water  being 
from  3  to  5  feet  deep.  Mr.  Ferguson  and  two  others  in  the  1874 
flood  rode  on  horseback  for  10  miles  through  flood  waters  from  2 
to  3  feet  deep. 

Rainfall  Observations  given  here  to  indicate  the  Rainfall  on  the  Darling 

in  the  early  years. 

Made  at  Armidakt  New  South  Wales,  during  the  years  ISoO  to  1S70, 


Date. 

Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept  I    Oct 

Nov. 

Dec 

1859 

3-500 

1-380 

0-140 

0-080 

1-210 

2-090 

0-140 

0-586 

3-350 

0-320 

3-450 

2-400 

1860 

0-880 

3-230 

2-630 

1-520 

1861 

7-070 

9-820 

0-960 

5-380 

0-570 

4-650 

4-220 

3-320 

1-830 

1-330 

0-640 

4-800 

1862 

2-200 

3-870 

2-580 

0-320 

0-760 

2-120 

0-440 

0-740 

1-690 

0-280 

0-270 

1-900 

1863 

10-810 

6-460 

4  970 

9-310 

1-500 

5-380 

1-870 

2-090 

3-790 

6-360 

3-870 

2-980 

1864 

1-420 

11-010 

7-150 

1-260 

1-320 

4-630 

4-750 

8-230 

0-010 

0-080 

3-030 

0-010 

1885 

1-370 

2-620 

0-600 

3-270 

3-000 

2-660 

1-760 

0-820 

2-940 

3-500 

8-390 

11-370 

1866 

4-600 

4-000 

0-100 

0-700 

2100 

6-200 

4-000 

1-200 

0-500 

3-800 

9-200 

8-200 

Made  at  Brisbane,  during  the  years  1859  to  1872. 


1859 
1860 
1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 


4-870 

0-580 

5-970 

0-890 

6-090 

0-030 

3-010 

0-810 

5-480 

2-260 

2-540 

9-640  i  6-580 

7-550 

0-190 

0-960 

0-490 

12-390 

4-180 

3-350 

3-690 

9-280 

4-580 

8-860 

10-380 

2-870 

6-880 

1-900 

10-410 

1-830 

2-710 

4-590 

4-250 

2-610 

6-870 

0-790 

2-210 

3-000 

0-510 

0-000 

2-710 

0-450 

0-990 

6-480 

15-140 

14-360 

6-700 

0-920 

2-750 

2-480 

1-810 

1-070 

9-300 

4-930 

4-470 

9-330 

1-540 

0-130 

2-630 

3-020 

3-040 

6-120 

0-980 

1-310 

2-360 

7-640 

4-090 

0-700 

0-600 

0-410 

4-280 

1-550 

0-890 

8-360 

0-300 

0-830 

6-940 

0-810 

3^)90 

3-320 

8-620 

1-970 

4-480 

0-700 

3-930 

1-360 

6-850 

12-660 

5-370 

15-280 

8-970 

4-140 

0-720 

0-770 

0-920 

0-250 

2-340 

7-220 

6-740 

0-600 

1-700 

1-150 

4-260 

5-510 

0-700 

1-870 

3-640 

2-260 

7-970 

4-230 

9-0-20 

12  040 

0-390 

6-180 

0-560 

0-000 

1-560 

8-540 

8-370 

4-920 

3-060  34-040 

4-610 

2-810 

3-110 

6-130 

1-940 

0-740 

4-790 

8-490 

8-790 

4710  1  2-640 

5-110 

0-83() 

1-310 

8-320 

0-480 

1-520 

3-170 

4-390 

8-370 

6-850 

7-890 

0-320 

0-260 

2-260 

3-900 

0-910 

1-810 

1-460 

6-260 

3-350 
3-140 
6-160 
3-880 
2-930 
2-840 
0-360 
9-500 
2-770 
0-500 
&-680 
4-420 
9-230 
8-940 


Made  at  BurrundiUla,  New  SoiUh  Wales,  during  tlie  years  1866  to  1870, 


1866 

8-680 

1-760 

0-900 

0-240 

3-060 

1-160 

1-940 

2-080 

0-140 

2-500 

1-420 

1-630 

1867 

0-660 

0-680 

2-120 

4-190 

2-850 

4-560 

3-440 

1-680 

8-420 

1-500 

0-040 

0-000 

1868 

8-470 

1-150 

0-000 

0-110 

0-830 

1-370 

1-790 

0-800 

1-370 

0-450 

1-040 

0-950 

1869 

2-120 

2-340 

2-480 

5-790 

2-570 

1-920 

8-190 

1-260 

0-840 

4-310 

1-920 

1-180 

1870 

S-390 

1-740 

6-290 

9-190 

2-640 

8-010 

1-660 

4-420 

1-920 

3-810 

8-670 

3-780 
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•wa,  Wilcannia,  for  part  of  1870  and  1871. 
72. 


September. 


October. 


November. 


December. 


(htof 

ver 

uuge. 


Time 
taken  by 
float  to 
pan  over  .on  Gauge. 
SOO  yards. 


Heii^ht  of 
iver 


leljfh 
Riv< 


Time 

taken  by 

float  to 

pam  over 

300  yards. 


Heifffatof 

River 
on  Gauge. 


Time 

taken  by 

float  to 

pass  over 

SOO  yards. 


I     Time 
Heiirhtot    Uken  by 
River     I   float  to 
on  Gauge.  \  pass  over 
800  yards. 


.   0 


ft   in. 


6    0 


4    6 


6  9 

7  6 

8  9 

9  10 

10  10 

11  4 

11  9 

12  0 


11    9 
12*4 


min. 


6J 
6J 
6 
6 

7i 

H 

74 

6 

6 

6i 

7J 

6 

6J 


& 


a  in. 

r   4  6 

4  8 

5  0 

5  10 

6  2 

6  6 

6  9 

7  0 

7  6 

8  6 

10  6 

12  6 

14  3 

15  9 

17  0 

18  0 

19  0 

19  10 

20  6 

21  0 

22  0 

22  6 

23  0 

23  9 

24  3 

24  11 

25  7 

26  0 

26  6 

27  0 

I  27  5 

8i 
0 

n 

6 
6 

6i 

n 
n 
n 

6« 
6f 

64 

6J| 
ft; 

ft; 
ft; 

4u 
*f 
*t 
4:; 
*t 
*t 
*r 
*r 

4 

3:1 
3J 


Ixe  very  high,  which  cansea  the  rise  in  the  Durling, 
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September. 


I     Time 
Hefsrht  of    taken  by 
Rtver     I    float  to 
oo  Oauge.  pas'*  over 

1 8U0  yards. 


October. 


Helffhtof 

River 
on  Gauge. 


Time 
talcen  b^* 
float  to 


November. 


Reisrlitof 
River 


pass  over  on  Qau^e. 
300  yardH. 


Time 

taken  by 

float  to 

paw  over 

oOO  yards. 


December. 


Heijfhtof 
River 


Time 
taken  by 
float  to 


on  Gauge,    pass  over 
I  800  yards. 


ft  in. 

min. 

r  22  8 

74  ^ 

23  4 

23  10 

24  2 

24  6 

24  10 

25  2 

25  4 

26  7 

25  10 

7'  r 

26  0 
26  1 

26  2 

26  0 

7' 

25  9 

7 

25  6 

25  2 

24  10 

7-  f 

24  6 

7t 

24  0 

9 

23  6 

9 

23  0 

9 

22  6 

9 

21  11 

9 

21  4 

9 

20  9 

9 

20  6 

9 

20  0 

9 

19  6 

9 

19  0 

9 

^  

J 

I 

.a 

p4 


I 


ft  in. 
4  10 
4  8 


5 
2 
0 
0 
9 
7 
5 
4 
4 
2 
0 
2  11 
2  9 


1  11 
I  10 
1  9 


mm. 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 


ft  in. 
1  8 


1  3 
1  2 
1  1 
1  0 
0  11 
0  11 
0  10 
0  10 

0  10 

1  4 


6  10 

7  3 

7  4 
7  4 
7  4 


mm. 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
12 
12 
12 
74 
74 
74 
6f 
6f 
74 
74 


oloney. 


The  greater  portion  of  the  inhabitants  dug  trenches  and  raised  dams 
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leM  1874. 


September. 

October. 

November. 

December. 

( 

Heigbtot 

River 
on  Gauge. 

Time 
taken  by 
float  to 
paMover 
800  yards 

Height  of 

River 
on  Gauge. 

Time 
taken  by 

float  to 
pass  over 
800  yards. 

Height  of 

River 
on  Gauge. 

Time 
taken  by 
float  to 
pass  over 
800  yards. 

Height  of 

River 
on  Gauge. 

Time 

taken  by 

float  to 

pass  over 

800  yards. 

1— 

■ 

Nor 

etoniB. 

J)ney. 
inetex 

jo  rim 

I 


eter  over  a  hundred  in  the  ihade  for  nearly  three  months  in  the  year, 
rise  here.  There  was  8  inches  of  rftin  at  Strathbogie  in  July,  in  November 
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'  Observations  of  the  River  Darling,  made  at  Bourke,  New  South  Wales, 
during  the  year  1876. 


Date. 

Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Not. 

Dec^ 

ft  in. 

ft  in. 

ft  in. 

ft  in. 

1 

^ 

r 

f. 

17    6 

27    0 

2 

.. 

18    4 

•s 

20    6 

4 

r. 

21    6 

& 

23    6 

6 

7 

f. 

8 

i. 

28*0 

» 

SO    6 

10 

32    0 

11 

r. 

33    0 

12 

13 

14 

35    0 

8    0 

15 

1 

7    » 

16 

;-                No  record.               -( 

17 

1 

18 

1 

' 

7    0 

19 

1 

12*  9 

6    0 

20 

1 

12    0 

7    0 

21        ' 

13    0 

22 

23 

t 

24 

1 

13    0 

25 

1 

33    0 

4    0 

28 

I 

33    0 

3    0 

27 

1 

1 

0 

3    6 

28 

t 

8. 

31  ■  6 

4    0 

29 

16"0 

4    0 

30 

. 

81 

• 

17    0 

28    0 

•• 

•• 

*  These  obscn-ations  taken  from  the  daHy  heights  of  the  river  published  in  the  Arftxu. 
t  River  falling  slowly.    Navigation  closed  to  Bourke. 
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HISTOKY   OP   FLOODS   IN  THE   RIYER   DARLING. 


Observations  of  tne  River  Darling  made  at  Boorke,  New  Sontli  Wales, 
daring  the  year  1877. 


Date. 

Jan. 

Feb. 

Mar. 

ApriL 

May. 

Jane. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Dec. 

ft.  in. 

ft  in. 

ft  in. 

ft.  in. 

ft  in. 

1 

,, 

82    0 

2 

, . 

,, 

82    0 

21*  0 

S 

31    0 

21    0 

4 

, , 

20    0 

6 

nJi. 

27  *0 

19    0 

« 

25    0 

18    0 

7 

, , 

10    ih 

24    0 

,, 

8 

21    0 

,. 

i 

O 

io"o 

19    0 

16    0 

10 

11    0 

15    0 

16    0 

& 

11 

14    0 

12 

t 

14**6 

8  "O 

13    6 

> 

18 

1    0 

15    0 

6    0 

13    6 

14 

16    6 

6    0 

12    6 

1 

i 

i 

16 
Id 
17 
18 

3*  6 

4**4 

8  10 

16    6 

6    0 

11*0 
10    6 

Sommer  \ 
'  level.     ) 

Very 

low.- 

J 

1 

19 

f. 

20*  6 

7**0 

9**6 

20 

3in.d. 

.. 

4    6 

8    0 

r. 

21 

,, 

. 

8    0 

3    0 

22 

.. 

5    6 

23 

e'io 

24 

r.'s. 

23  "0» 

8**0 

,. 

25 

.. 

6    0 

t 

26 

22  "ejio  0 

6    6 

27 

f ."  *f. 

19    0(12    0 

6    0 

28 

14    0 

29 

,, 

16    0 

.. 

30 

,, 

,, 

31 

f.* 

17  "O 

•• 

•  These  obeervations  taken  from  the  dallv  heights  of  the  river  published  in  the  Ars%i.; 
t  Risen  2  foot  since  yesterday  morning,  flood  coming  down. 
i  Risen  2  feet  since  yesterday  morning. 
I  lliese  obsen-ations  made  at  Brewarrina. 
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*  Observatioxis  of  the  River  Barling,  made  at  Bourke,  New  South  Wales, 
daring  the  year  1878. 


Date. 

Jan. 

F 

eb.    Mar. 

April. 

May. 

June 

.  July. 

Aug. 

Sept. 

Oct 

Nov. 

Dec 

ft  in. 

ft. 

In.  ft.  in. 

ft  in. 

ft  in. 

ft  in. 

ft  in. 

ft  in. 

ft  in. 

1 

12    0 

4    0  ' 

rising 

8    0 

f.  V.  f. 

2 

13    0 

8  10 

8*  6 

9    6 

8 

8    6 

,, 

4 

i 

16"o 

falling 

. 

12    0 

5 

17    6 

s'o 

^, 

22*  0 

18    0 

10    0 

tf 

•5 

18    0 

2    6 

,, 

N 

12    C 

9    0 

7 

^ 

18    0 

,, 

14    0 

6    6 

8 

> 

1      16*  0 

2*6 

^ 

^, 

14    6 

6    0 

9 
10 

2    3 

J 

•• 

14    0 

•• 

11 

?     14    0 

12**6 

12t 

>      18    0 

2*0 

i- 

rising 

14    0 

2**0 

13 

. 

., 

14    0 

2    0 

14 

.     11    0 

,, 

•d 

14    0 

.. 

15 
16 

.      10    6 
.      11    0 

8^1. 

•    Low.    ^ 

falling 

^1 

14    0 
14    6 

s*.i 

17 

. 

. , 

8    0 

,, 

o 

15    0 

, . 

18 

9    0 

,, 

.  . 

.. 

^ 

.. 

.. 

19 

.       9    0 

., 

., 

, . 

low. 

20 

.       9    0 

. , 

S.*L. 

, , 

16    0 

8.1. 

21 

•  • 

,, 

8    6 

18    0 

22 

!       8*0 

.. 

, , 

23 

V.  low 

•         . . 

,, 

4"6 

ri^ 

19    0 

24 

., 

4    8 

25 

;   6  "s 

.. 

4    0 

19**0 

, , 

26 

tc 

.1.      6    9 

.. 

r.  8. 

5**0 

, , 

19    0 

, . 

27 

6 

0       .. 

8  10 

,. 

,. 

19    6 

,. 

28 

9 

0 

.. 

6  12 

,, 

, , 

faUing 

, , 

29 

.       4  10 

, , 

, , 

.. 

.. 

.. 

30 

. 

7  *6 

,, 

19    2 

31 

..       4*  6 

.-       / 

V 

6    0 

•• 

7    0 

•• 

•• 

*  These  observations  taken  from  the  daily  hights  of  the  river  published  in  the  Argus, 

t  River  almost  stopped. 

}  Risen  to  Summer  level,  and  still  rising. 
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m3ro::v  of  floods  in  the  bivee  darling. 


Observations  of  the  River  Darling,  made  at  Bourke,  New  South  Wales, 
during  the  year  1879. 


Dote. 

JOD. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sep. 

Oct. 

Nov. 

Dec^ 

!ft.in.  ft. 

in.  ft  in. 

ft  in. 

ft.  in. 

ft.  in. 

ft  in. 

ft  in. 

ft. 

in. 

ft  in. 

1 

\   ;; 

/  2  0  24 

0  21  0 

20  3 

32  4 

29  9 

37  3 

38  0 

37 

6 

9  0 

2   • 

1  3  2  ;25 

2  22  0 

20  4 

31  8 

29  6 

37  8 

36  3 

37 

4 

0  2 

s 

4  2  ,25 

0  22  8 

20  7 

31  4 

29  0 

88  3 

36  4 

37 

2 

9  0 

4 

5  3  ,25 

9  24  3 

21  3 

31  0 

28  6 

38  8 

36  4 

37 

0 

9  0 

6 

6  3 

20 

0 

25  0 

22  0 

31  0 

28  0 

38  10 

36  4 

36 

7 

8  9 

6 

7  3 

20 

4 

26  6 

22  5 

30  10 

27  6 

39  0 

36  8 

36 

4 

8  6 

7 

8  0 

20 

9 

20  6 

23  3 

30  7 

27  0 

39  0 

36  9 

36 

0 

8  4 

8 

9  2 

28 

0 

27  3 

23  9 

30  3 

26  4 

38  10 

36  10 

35 

6 

8  2 

9 

10  0 

28 

3 

28  6 

24  6 

30  0- 

25  6 

38  9 

36  11 

^ 

4 

8  2 

10 

10  0  ,28 

5 

29  6 

25  3 

29  4 

26  0 

38  8 

37  6 

86 

0 

8  0 

11 

11  3 

28 

9 

29  9 

25  9 

29  0 

24  6 

38  6 

88  0 

34 

9 

8  0 

12 

12  2 

28  10 

30  0 

20  6 

28  10 

24  6 

38  4 

38  6 

83 

6 

7  10 

13 

12  4 

28 

6 

30  5 

27  6 

28  3 

24  8 

38  0 

39  0- 

33 

0 

7  9 

14 

12  6 

28 

3 

30  6 

28  4 

27  0 

24  10 

37  8 

39  4 

32 

6 

7  8 

15 

112  0 

28 

0 

30  6 

29  0 

27  9 

25  2 

37  0 

39  6 

32 

0 

7  8 

16 

..- 

12  10 

27 

9 

30  8 

30  2 

27  6 

25  8 

36  9 

39  8 

31 

6 

7  0 

17 

13  0 

27 

6 

30  6 

30  6 

27  4 

27  0 

36  4 

89  8 

28 

4 

6  6 

•  18 

13  9 

27 

3 

30  4 

30  9 

27  0 

28  0 

36  4 

39  6 

27  10 

6  0 

10 

15  6 

26 

0 

30  0 

31  0 

2«  9 

29  0 

36  0 

39  4 

26 

6 

5  9 

20 

10  6 

25 

0 

29  4 

31  2 

27  3 

iK)  0 

36  0 

39  3 

22 

0 

5  3 

21 

17  6 

24 

0 

28  6 

31  4 

27  8 

30  9 

35  8 

39  2 

21 

6 

5  2 

22 

IS  0 

22 

5 

27  4 

31  8 

27  9 

31  6 

35  4 

39  0 

18 

6 

5  2 

2:i 

19  0 

20 

6 

26  6 

31  10 

28  0 

32  4 

35  8 

39  0 

17 

6 

5  0 

•  24 

19  4 

19 

6 

25  9 

82  0 

28  4 

33  4 

35  0 

38  10 

17 

0 

4  9 

26 

19  8 

18 

«  24  0 

32  1 

28  8 

34  4 

86  0 

38  6 

16 

6 

4  6 

20 

20  0 

17 

3  23  0 

32  2 

28  9 

34  6 

35  3 

38  0 

18 

6 

4  4 

27 

20  3 

16 

6-^21  0 

32  3 

28  10 

35  0 

35  6 

37  6 

12 

0 

4  0 

■  -28 

20  8 

17 

6- 

20  0 

32  4 

29  0 

85  2 

35  8 

37  4 

10 

6 

4  0 

25) 

21  0  18 

0 

19  C 

32  8 

29  2 

35  9 

35  10 

37  0 

9 

9 

3  10 

•:>o  • 

22  0 

20 

0 

19  4 

32  0 

29  4 

36  3 

36  0- 

36  0- 

9 

0 

3  8 

HI 

23  0 

20  2 

•• 

29  6 

36  9 

36  4 

3  4 
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Obfleryations  of  the  River  Darlinc  made  at  Bourke,  New  South  Wales, 
dnring  the  year  1880. 


Date. 

Jan. 

Feb. 

Mar.  1  April. 

t 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

'  -1- 
Dec. 

ft.  in. 

ft.  in. 

ft  in. 

ft.  in. 

ft.  in. 

ft  in. 

ft.  in. 

ft.  in. 

ft.  in. 

1 

.. 

\ 

( 

B.  1. 

2 
8 

4 
6 
6 
7 
8 
9 
10 

8    2 

4*0 

14*6 

19**6 

13  "4 

17**6 

9**6 

8  *0 

s'o 

3**6 

13**0 

20"0 

12**9 

14**0 

\ 

9**4 

1  '9 

2'*8 

3  "O 

11* 'o 

18**6 

13*  4 

12**0 

' 

..    . 

9"0 

1**0 

2'io 

2'io 

ll"'4 

17**6 

14  *0 

7*0 

10**0 

S.'L 

3  "O 

I'io 

12*0 

16**6 

15**6 

5**6 

10**8 

11 

12 

3*4 

3'  6  13    0 

16*6 

14"4 

4  *6 

ll"*0 

18 

..     1     .. 

. . 

14 

3  "8 

18    0 

14    0 

14**6 

16  "e 

4**2 

8.1. 

11**4 

15 

., 

16 

4/0 

20'  6 

17**0 

13*  "S 

20  "0 

4**0 

■  Summer  level. - 

1*0 

11'  2 

17 

I 

18 

4*0 

23' io 

19  "0 

13  *8   24  'O 

3*0 

1**8 

10**9 

_4 

19 

^ 

I 

20 

6*0 

20"0 

19' 0 

14**6 

25*0 

2*io 

2  '0 

10**0 

S. 

21 

*® 

22 

5*  6 

17"6 

17*  0 

15**6 

24*  0 

2*0 

2**3 

9**6 

g 

28 

1 

24 

e'o 

15"  6 

lo'o 

18*  6 

23**6 

1*6 

2**6 

8**8 

26 

^           1 

28 

6**2 

15"4 

i5*io 

14*  "0 

23    2 

fl!*!. 

! 

3**6 

8**0 

27 

28 

5'io 

16**0 

17  *6 

14**9 

21*0 

1           ' 

4"8 

7*9 

29 

1 

80 

4**8 

18*  6 

14**0 

lo'e 

1 

6*0 

7"'6 

81 

" 

;     1 
1 

/ 
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HISTORY   OP  FLOODS   IN  THE  BIYER  DARLING, 


Observatioxui  of  the  Eiver  Darling,  made  at  Boorke,  New  Soath  Wales^ 
daring  the  year  1881. 


Date. 

Jan. 

Feb. 

Mar. 

April 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Dec 

ft  In. 

ft.  in. 

ft  in. 

ft.  In. 

ft  in. 

1 

/ 

A 

2 

6**9 

4*  8 

., 

S 

,, 

•s 

4 

7*0 

8"0 

,, 

^ 

5 

5 

6 

8"o 

2"'o 

sI'l 

^ 

7 

s 

8 

7  *9 

1**2 

2"0 

g 

9 

s 

10 

7  "4 

0**9 

8**0 

11 

12 
18 

«  "7 

0**6 

2**0 

8   1. 

1 

14 

6*0 

■*.']. 

1**9 

8  *9 

> 
.2 

15 

16 
17 

6*6 

" 

9,1 

Summer  level                 -I 

8**4 

•  1 

18 
19 

6  *4 

2  *9 

S 

20 

6**4 

2**0 

21 
22 
28 

6**4 

1 

i 

1*9 

24 
25 

9,1 

6"6 

1 

1*0 

28 

1**0 

6**8 

g 

a 

i\ 

27 

9 

§ 

, . 

28 

2*0 

6  "7 

CO 

QQ 

29 

80 

8**4 

5  *4 

81 

J 

%,\. 

) 
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Observations  of  the  Biver  Darling,  made  at  Bourke,  New  South  Wales, 
daring  the  year  1882. 


Date. 

Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sep. 

Oct 

Nov. 

Dec. 

ft.  In. 

ft  in. 

ft  in. 

ft.  in. 

ft.  in. 

ft  in. 

ft  in. 

ft  in. 

1 

/ 

2 
3 

4 
5 
6 

26  *0 

4**9 

B.'l 

2**0 

6**8 

sil 

25*6 

8**0 

2  "9 

6**9 

9*0 

24"6 

1**9 

^'l 

8*0 

5**0 

7 

^^ 

8 

11  "o 

21**6 

0**6 

3**6 

4**6 

9 
10 

14  "O 

17-0 

i 

0  '9 

4*0 

1 

4**0 

11 

£ 

.S 

12 

17*0 

18*6 

H 

1*0 

4**8 

a) 

4**0 

13 
14 

19*6 

11  "9 

1 

1    1 

l"8 

4**8 

1 

4**8 

15 

1 

Summer 

5 

10 

20"4 

11  "0 

'aJ"S 

1**8 

4**0 

level. 

4**4 

17 

fl 

18 

21*  0 

10' *4 

i 

3 

1**3 

8**0 

4**6 

19 

.1 

B 

20 

22**0 

9**8 

1*8 

2**6 

6**0 

21 

g 

22 

28  *0 

8  *S 

5 

1*0 

2*0 

5**4 

23 

3 

24 

24*  6 

7  *6 

00 

0**6 

1*"6 

8.L 

6**6 

25 

. 

26 

25"6 

7  "0 

8.*'l. 

1**0 

7*0 

7  "6 

27 

J 

.. 

28 

26**0 

6**0 

1*0 

0*6 

7**9 

9    0 

29 

30 

6*6 

1**8 

0*9 

8.**1. 

7  *0 

11**0 

81 

- 

^ 

•• 

•• 

.. 
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.HISTORY   OF   FLOODS   IN   THE   RIVER   DARLING. 


Observations  of  the  Eiver  Darling,  made  at  Bourke,  New  South  Wales, 
daring  the  year  1883. 


Date. 

Jan. 

Feb. 

Mar. 

April 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

ft.  in. 

ft.  in. 
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Obeervations  of  the  River  Darling,  made  at  Boorke,  New  South  Wales, 
during  the  year  1884. 
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ObservatioDB  of  the  River  Darlinff  made  at  Boorke,  New  Soath  Wales, 
daring  the  year  1885. 
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Obeervations  of  the  River  Darling,  made  at  Bourke,  New  South  Wales, 
during  the  year  1886. 
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Reminiscences  in  tlie  interior  of  New  SoxUh  Wales,  from  tlte 
auUumn  of  1864.  ^  Christmas  1874y  hy  Wm,  J,  C wider,  then 
Licensed  Surveyor, 

Towards  the  end  of  April,  1864,  I  started  from  the  Lachlan 
River,  at  the  confluence  of  the  Kalingalungaguy  Creek,  about 
30  miles  below  Condoblin,  to  explore  and  survey,  if  practicable, 
the  then  vacant  country  between  that  point  and  the  Darling 
River  at  Gunderbooka,  with  a  view  to  pastoi-al  settlement  on  it 
by  some  Melbourne  speculators. 

The  Lachlan  was  then  dry,  except  a  few  waterholes  here  and 
there.  The  supply  of  water  in  the  back  country  very  uncertain ; 
but  with  the  assistance  of  an  aboriginal,  a  native  of  that  part  of  the 
Colony,  sufficient  for  the  use  of  my  party  was  procured.  We  had  to 
travel  from  water  to  water  guided  by  the  blackfellow  in  a  very 
circuitous  course.  The  water  was  found  in  almost  every  instance 
in  small  clay  pans  from  6  inches  to  a  foot  in  depth,  and  not  much 
better  than  a  puddle  as  to  quality  and  quantity.  There  was  good 
rough  feed  for  the  horses.  From  Mount  Marobey,  about  60  miles 
from  the  start,  it  was  found  necessary  to  return  for  supplies.  I 
rode  back  in  one  day  and  found  the  river  in  a  flooded  state,  but 
not  overflowing  its  banks  to  any  great  extent.  I  was  unable  to 
reach  the  camp  at  Marobey  in  one  day  with  loaded  pack  horses, 
and  remember  the  night  as  one  of  the  coldest  I  have  ever 
experienced ;  the  hoar  frost  in  the  morning  looked  like  snow,  it 
covered  everything  and  was  fully  \  inch  thick.  Soon  after  this 
we  passed  a  homestead  belonging  to  Messrs.  Peate  and  Reid,  two 
enterprising  young  men  who  were  endeavouring  to  form  a  station, 
sinking  a  well  and  excavating  tanks,  tfec.  They  had  settled  at  the 
place  two  or  three  years  before  and  had  encountered  great  hard- 
ships for  want  of  water  ;  they  had  no  stock  on  the  place  except 
one  or  two  saddle  horses.  They  rendered  me  ever  possible 
assistance  and  the  most  generous  hospitality.  With  Mr.  Peate  I 
rode  about  for  considerable  distances  from  my  party  exploring  the 
country.  On  these  trips  wo  saw  some  excellent  grazing  country 
slightly  undulating,  but  quite  waterless  at  that  time.  After  this 
we  got  into  mulga  forest  country  and  saw  no  more  mallee  and 
porcupine  grass ;  the  herbage  was  very  luxuriant  but  the  water 
supply  still  more  precarious.  Emus  bathing  in  and  splashing  it 
about  in  these  small  clay  pans  had  reduced  it  in  quantity,  and 
mixed  it  with  mud  so  as  to  be  unusable.  I  left  the  camp  at  a 
small  watercourse  some  80  miles  from  the  Darling,  and  rode  on 
ahead  to  the  river  which  was  then  in  a  very  high  flood  ;  it  was 
impossible  to  travel  the  usual  road  along  its  banks.  I  struck  the 
river  at  Gunderbooka,  and  in  going  from  thence  to  Nulta  Nulta 
on  the  opposite  bank,  just  above  the  junction  of  the  Warrego,  I 
got  into  serious  difficulties  by  attempting  to  cross  what  appeared, 
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judging  from  the  timber,  to  be  a  wide  expanse  of  shallow  water, 
suddenly  it  deepened,  and  my  horse  after  swimming  for  a  few 
yards  sank,  and  came  up  again  behind  me  in  the  shallow  part  and 
galloped  away.  I  was  determined  to  get  through  as  my  destina- 
tion was  only  some  5  miles  further  on.  I  swam  on  until  I 
found  shallow  water  again,  and  walked  the  remainder  of  the 
journey  minus  boots,  which  impeded  my  swimming  to  such  an 
extent  that  I  had  to  take  advantage  of  a  convenient  tree  to  pull 
them  off  and  leave  them  there.  Soon  afterwards  I  went  back  to 
the  camp  and  brought  it  into  the  Darling,  where  we  stayed  some 
six  weeks  or  two  months  surveying  and  exploring  some  80  miles 
back  from  the  river  towards  Coronga  Peak  and  Cobar. 

There  was  little  or  no  perceptible  fall  in  the  river  water  to  the 
time  we  left  about  the  end  of  September,  1864.  I  wanted  to  see 
a  marked  tree  on  its  bank  near  Clover  Creek,  below  Gunderbooka, 
but  could  not  get  within  a  mile  of  it.  At  about  this  time  the 
tribe  of  aboriginals  usually  occupying  the  back  country,  which 
we  had  passed  through,  came  into  the  river,  on  account  of  the 
scarcity  of  water  in  their  usual  haunts.  This  I  found  was  their 
usual  custmn  in  the  summer  months  and  exceptionally  dry  seasons. 
There  was  some  sort  of  agreement  or  understanding  between  them 
and  the  river  tribe,  as  to  certain  localities  on  the  river  frontage, 
which  they  could  inhabit  on  these  occasions  without  molestation. 
I  think  the  provisions  were  very  vague  and  depended  on  the 
**  Vi  et  arrais  "  more  than  any  other  law  among  them. 

Up  to  this  time  I  had  not  been  out  on  the  Warrego  or  Paroo. 
That  the  Darling  waters  were  70  miles  wide  may  have  been  a  fact 
in  a  sense  ;  that  is,  the  country  is  intersected  by  ana  branches, 
lakes,  and  swamps,  all  filled  with  the  flood  waters,  but  it  was  not 
a  continuous  sheet  of  water  for  anything  like  that  distance.  The 
mails  which  were  carried  on  horseback  at  that  time  are  reported 
to  have  been  conveyed  from  Oxley's  Tableland,  some  25  miles 
from  Bourke,  into  the  town  by  boats.  Probably  this  report  should 
bo  receiv(jd  "cum  grano."  There  were  large  sheets  of  flood  water 
near  the  Began,  as  much  as  50  or  60  miles  above  its  confluence, 
for  I  recollect  that  one  of  ray  horses  broke  away  there,  and  whilst 
riding  after  him  in  12  or  18  inches  of  water  he  kept  me  dodging 
about,  and  I  felt  my  watch  jerked  out  of  my  pocket,  and  saw  it 
fall  in  the  muddy  water,  but  before  I  could  pull  up  I  lost  the 
exact  spot  and  was  unable  to  recover  the  watch. 

Very  little,  if  any,  rain  fell  from  the  end  of  April,  when  I  left 
the  Lachlan,  until  the  middle  of  October  when  I  returned  there. 
In  the  summer  of  1866  I  was  surveying  in  the  pastoral  district 
of  Bligh,  which  was  then  in  such  a  state  for  want  of  feed  and 
water  that  it  was  almost  impossible  to  move  about  at  all.  For 
miles  around  Coonamble  and  up  into  the  Warrambungle  Ranges 
the  live  stock  perished  in  enormous  numbers.     Water  could  then 
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be  procured  in  the  bed  of  the  Castlereagh  River,  in  very  shallow 
wells  in  some  places,  by  scraping  away  the  sand  only  a  few  inches 
in  depth.  There  were  a  few  good  dams,  such  as  the  one  at 
Beanbah,  at  Nebea,  and  a  few  other  places.  At  Coonamble  a 
natural  bar  at  the  confluence  of  Mogmoodine  Creek  with  the  river 
dams  up  a  large  and  permanent  supply  of  water  in  the  creek,  and 
has  the  appearance  of  a  large  ornamental  lake.  I  do  not  think 
this  has  ever  been  known  to  be  dry,  but  I  have  seen  it  very  much 
reduced  in  size  and  very  muddy.  The  large  waterhole  at 
Gungalgina  on  the  Nedgera  Creek  I  have  seen  dry.  In  1868 
there  were  some  welcome  thunderstorms,  but  they  were  very 
limited  in  extent.  I  remember  one  which  started  the  Castlereagh 
River  running  near  Belar  Creek,  but  it  did  not  reach  far  down. 
At  Mundooran,  some  30  miles  below  there  were  no  trace  of  it. 
Before  this  tlie  river  was  drier  than  ever  known  before,  according 
to  the  testimony  of  old  residents.  The  blacks  used  to  catch  fish 
(some  of  very  large  size),  with  their  hands,  the  waterholes  having 
dwindled  to  such  small  proportions  that  the  fish  could  not  escape. 

In  1870  there  was  a  great  flood  in  the  river  Macquarie.  I 
had  an  interest  then  in  a  small  pastoral  property  just  above  the 
junction  of  the  Marthaguy  and  Merri  Merri  Creeks ;  the  whole 
country  from  thence  to  the  Macquarie  was  under  water  for  fully 
three  months,  and  our  sheep  died  from  starvation,  as  only  just  the 
tops  of  the  longer  grasses  were  out  of  water,  and  the  feed 
remaining  on  a  very  few  small  patches  or  islands  was  sjieedily 
exhausted.  In  this  locality  the  Macquarie  River  waters  are 
diverted  from  their  proper  course  by  enormous  quantities  of  drift 
wood  which  in  times  of  flood  are  piled  up  in  such  masses  in  the 
main  channel  as  to  l>e  available  for  a  causeway.  Many  thousand 
tons  of  timber  are  jammed  together  in  inextricable  confusion,  and 
the  water  in  consequence  breaks  over  the  banks  and  spreads  over 
miles  and  miles  of  the  flat  country  and  forms  new  channels. 
Probably  these  rafts  of  timber  are  still  in  existence  near  the 
Macquarie  Marshes. 

I  was  on  the  Talbragar  River  at  the  time  of  a  very  heavy 
flood — I  think  in  the  same  year  1870,  but  am  not  certain ;  the 
rainfall  appeared  to  be  local  but  veiy  heavy  for  some  twelve  hours 
previous.  I  crossed  the  Denison  Town  bridge  in  that  flood  when  the 
position  of  the  hand-rails  could  only  be  known  by  the  ripple,  the 
water  being  several  inches  above  them.  This  river  passes  through 
undulating  country,  so  there  was  no  great  extent  of  water  outside 
its  banks.  I  followed  it  from  Cobbora  to  Denison  Town  at  the 
highest  of  tlie  flood. 

'  The  largest  flood  I  ever  witnessed  was  in  the  Castlereagh  in 
Jaiiuaiy,  1874,  about  12  miles  below  (^oonabarabran.  The  water 
rose  with  wonderful  lupidity,  I  believe  fully  150  feet,  still  it  was 
in. most  places  confined  within  its  banks.     I  tried  to  swim  across, 
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but  did  not  succeed  in  doing  so,  the  big  waves  hurled  me  about 
anywhere,  and  I  was  glad  to  take  advantage  of  an  eddy  to  get 
out  again  almost  exhausted.  The  floods  in  this  river  produce 
great  changes,  filling  up  large  deep  waterholes,  which  have  been 
used  for  years  for  sheep  washing,  and  as  favourite  resorts  for 
fishing,  &c. ;  whilst  in  other  places  new  holes  are  washed  out  by 
the  accident  of  some  trifling  obstruction,  such  as  a  fallen  tree  or 
otherwise.  I  once  saw  an  entirely  new  channel  washed  out  in  the 
Belar  Creek,  one  of  the  principal  feeders  of  the  Castlereagh, 
which  had  evidently  at  some  previous  time  been  the  main  channel, 
as  indicated  by  the  stumps  of  trees  along  what  had  been  its  banks, 
exactly  similar  to  the  trees  growing  on  the  bank  of  the  water- 
course prior  to  the  flood.  I  should  think  this  original  channel 
had  been  filled  up  long  before  the  discovery  of  this  continent.  In 
my  experience  of  that  part  of  the  colony  watered  by  the  Lower 
Macquarie,  Castlereagh,  and  Namoi  Rivers,  and  their  tributaries, 
extending  from  1864  to  1875,  I  found  it  constantly  subject  to 
great  extremes,  devastating  floods,  disastrous  droughts,  or  clothed 
with  vegetation  of  such  luxuriance  as  I  have  never  met  with  in 
any  other  part  of  the  colony.  The  amount  of  water  which  runs 
away  somewhere  in  the  Darling,  Macqui,rie,  and  Castlereagh 
Rivers,  if  some  practicable  means  could  be  discovered  for  storing 
it  and  using  it  for  purposes  of  irrigation,  would,  I  think,  be 
ample  to  fertilize  and  make  an  immense  tract  of  country  produc- 
tive to  an  unprecedented  extent 

Discussion. 

Mr.  Mann  remarked  that  the  theory  of  the  cycle  of  nineteen  years, 
as  stated  by  Mr.  Russell,  would  be  greatly  modified  by  the  number 
of  cattle  in  the  flood  district.  The  beds  of  rivers  have  been  filled 
up  and  made  sandbeds  by  cattle  tracks.  Cattle  on  their  way  to 
water  invariably  make  tracks ;  after  heavy  rains  these  tracks 
become  water-courses,  and  eventually  a  gully  is  formed.  Immense 
gorges  have  thus  been  cut,  and  if  this  is  carried  on  to  any  great 
extent  it  must  affect  the  flooding,  as  the  water  is  not  kept  alto- 
gether within  the  original  banks  of  the  river  but  is  carried  far 
over  the  adjacent  country.  Settlers  have  reached  their  land  by 
boats.  The  next  year  the  river  on  which  they  sailed  has  been 
filled  up  with  sand,  and  the  following  year  even  the  vessels  have 
been  covered  up. 

Mr.  Charles  Moore  said  that  the  fact  of  finding  grass  at  the 
bottom  of  a  recent  river-bed  is  not  an  indication  that  water  has 
not  been  there  for  some  time.  Fifteen  months  ago  he  sent  a 
collector  to  Bourke  to  obtain  specimens  of  grasses,  Ac.  He  said 
on  his  return  that  the  ground  was  bare,  all  he  could  see  was  a  few 
trees.     About  five  weeks  ago  he  was  again  sent  and  brought  back 
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a  splendid  collection  of  plants,  not  only  annuals,  but  perennials  of 
the  pea  tribe  ;  they  existed  there,  although  there  was  no  appear- 
ance of  them  on  the  surface.  He  proposed  to  road  a  paper  on 
the  existence  of  these  plants  at  a  future  date.  How  they  existed 
was  beyond  his  apprehension,  because  they  have  had  this  drought 
for  several  years ;  the  roots  are  still  alive  in  the  ground.  Imme- 
diately the  flood  ceases  the  plants  spring  up  ;  the  water  does  not 
remain  long  enough  to  kill  the  roots,  and  as  soon  as  the  water 
clears  off  the  grass  and  plants  grow  again. 

Mr.  Russell,  in  reply  to  Mr.  Doukin,  said  that  the  present 
flood  in  the  river  Darling  would  probably  be  sufficient  for  naviga- 
tion to  the  end  of  the  year,  because  the  country  had  been  well  soaked 
with  rain  and  the  springs  were  flowing ,  and,  moreover,  there  had 
been  recent  rains  at  the  heads  of  the  river  which  had  not  time  to 
find  their  way  down  yet.  The  river  must  rise  about  4  feet  above 
what  is  called  "  summer  level "  to  permit  navigation.  Sometimes 
the  rise  after  rain  is  very  rapid.  The  Darling,  at  Bourke,  rose  in 
February,  1882,  10  feet  in  the  first  day,  and  10  feet  more  in  the 
next  five  days;  and  in  January,  1885,  the  Darling,  at  Wilcannia, 
rose  28  feet  in  four  days  from  local  rains  only.  Such  sudden  floods 
are  down  again  in  a  few  weeks,  unless  the  rain  has  extended  over 
a  wide  area ;  then  the  water  with  occasional  i-ains  may  be  suffi- 
cient to  keep  up  the  navigation  for  months.  For  instance,  the 
February,  1882  rain  was  general  over  the  Darling  watershed,  and 
took  two  months  to  drain  off,  although  there  was  little  or  no  rain 
during  the  two  months. 


[Diagram.] 
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Notes  on  the  Sweet  Principle  of  Smilax  Glyc}T)hylla. 

By  Edwabd  H.  Hennie,  M.  A.,  D.Sc.,  Professor  of  Chemistry 
in  the  University  of  Adelaide. 


IBead  before  the  Royal  Society  of  N,S,W.t  3  Xovetnber,  1886.2 

The  Australian  sarsaparilla  (Smilax  Glycyphylla),  a  climbing  plant 
which  grows  abundantly  on  the  shores  of  Port  Jackson,  is  familiar 
to  many  inhabitants  of  the  Colony,  on  account  of  the  peculiar  taste 
of  its  leaves,  somewhat  resembling  that  of  liquorice.  An  infusion 
of  the  leaves,  supposed  to  have  some  efficacy  as  a  blood-purifier, 
is  frequently  sold  under  the  name  of  sarsaparilla.  Some  time  ago, 
a  partial  description  of  a  crystalline  substance  extracted  from  the 
leaves  was  published  by  Dr.  C.  R.  Alder  Wright,  and  the  author, 
in  the  Journal  of  the  Chemical  Society  of  London.  During  the 
past  eight  or  nine  months  the  examination  of  this  substance  has 
been  resumed  by  the  writer. 

Some  75  to  80  lbs.  of  the  leaves  and  stems  were  macerated  with 
alcohol,  the  alcohol  distilled  off,  and  the  syrupy  residue  repeatedly 
extracted  with  ether.  On  distilling  off  the  ether  a  crystalline 
substance  remained,  which  was  puriiied  by  several  crystallizations 
from  hot  water,  and  finally  by  treatment  with  acetate  of  lead, 
filtering  off  the  precipitate  which  formed,  and  passing  sulphuretted 
hydrogen  through  the  warm  filtrate.  On  filtering  off  the  sulphide 
of  lead  from  the  still  warm  liquid,  a  colourless  solution  was  obtained 
which  on  cooling  deposited  a  mass  of  slender,  perfectly  white 
needles.  The  substance  so  prepared  is  very  sparingly  soluble  in 
cold  water,  readily  soluble  in  hot  water,  very  soluble  in  alcohol, 
insoluble  in  chloroform,  benzene,  and  light  petroleum.  It  does  not 
reduce  Fehling's  solution,  but  when  boiled  for  a  short  time  with 
dilute  sulphuric  acid,  a  copious  white  crystalline  precipitate  is 
formed ;  and  when  this  is  filtered  off,  the  filtrate  i^uces  Fehling's 
solution  readily. 

When  crystallized  from  aqueous  ether,  it  contains  3  molecules 
of  water  of  crystallization;  when  crystallized  from  water, 4^  mole- 
cules. Analysis  of  the  anhydrous  substance  leads  to  the  formula 
C21H34O9.  The  substance  above  alluded  to  as  precipitated  on 
boiling  with  dilute  sulphuric  acid  has  the  composition  CuUxfi^, 
and  in  fact  appears  to  be  identical  with  pldoretin^  a  substance 
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obtained  from  phlorizin  (extracted  from  the  root-bark  of  the  apple- 
tree)  by  similar  treatment.  On  boiling  with  strong  caustic  potash, 
it  splits  up  into  phloroglucol  and  phloretic  acid.  Both  of  these 
substances  were  identified  by  their  reactions  and  analyses. 

The  filtrate  from  the  phloretin,  on  neutralization  by  barium,, 
carbonate,  filtration,  and  evaporation,  yields  a  crystalline  substance 
which  when  purified  has  a  strong  sweet  taste,  and  has  the  compo- 
sition CeHiiOe.  It  is,  in  fact,  isodulcite,  a  substance  which  has 
lately  been  recognized  as  a  decomposition  product  of  several  so- 
called  glucosides. 

Obviously,  the  sweet  principle  extracted  as  above  from  Smilax 
Glycyphylla  is  closely  related  to  phlorizin,  the  latter  according  to 
those  who  have  examined  it,  yielding  phloretin  and  a  sugar 
resembling  glucose.  The  nature  of  the  relationship  remains  for 
the  present  undetermined  ;  but  I  am  endeavouring  to  obtain  a 
supply  of  phlorizin,  in  order  to  attempt  the  determination  of  this 
point. 
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Notes  on  the  Theory  of  Dissociation  of  Gases. 

By  R  Threlpall,  B.A.,  Professor  of  Physics  in  the  University 

of  Sydney. 


[Bead  hefort  Uie  Royal  Society  of  N,S,  W.,  1  December,   1886.1 


That  gases  are  essentially  discontinuous  may  be  considered  as 
demonstrated  by  the  experiments  of  Osborne  Reynolds.  Most 
gases  expand  by  the  same  amount  as  the  temperature  rises,  but 
there  are  some  that  do  not,  and  among  the  best  known  of  thesb 
are  nitrogen  tetroxide  and  the  vapour  of  acetic  acid.  In  order 
to  explain  this  abnormality  two  hypotheses  have  been  advanced, 
one,  that  the  gases  in  the  cases  cited  are  decomposed  by  a  rise  of 
temperature,  and  one,  of  a  purely  negative  character,  that  the 
abnormal  expansion  is  to  be  traced  to  the  supposed  fact  that  the 
transition  from  liquid  to  vapour  is  partially  continuous  over  a 
finite  range  of  temperature.  In  order  to  compare  these  views  I 
propose  to  adopt  the  followiug  method  of  discussing  the  matter. 
Assuming  a  molecular  theory  of  any  kind,  whether  of  the 
vortex  atom,  or  of  the  ordinary  kinetic  type,  the  temperature 
must  be  identified  as  the  mean  value  of  the  molecular  kinetic 
energy  of  translation.  If  the  mean  mass  of  a  molecule  remains 
constant  as  is  generally  assumed,  then  the  velocity  must  increase, 
as  the  temperature  rises — since  A"  v*  increases.  But  the  pressure 
is  supposed  to  be  the  expression  of  the  loss  of  molecular  momentum 
per  second  against  the  sides  of  the  containing  vessel.  If  the  tem- 
perature rises  as  the  pressure  remains  constant,  we  have  to  satisfy 
the  condition  of  increasing  kinetic  energy,  and  constant  loss  of 
momentum  per  unit  area  of  containing  surface.  If  the  mean  mass 
remains  constant  then  the  number  of  collisions  with  the  sides  of 
the  vessel  must  vary  inversely  as  the  mean  velocity  of  the 
molecules  ;  in  other  words,  the  mean  free  path  must  increase,^ 
and  we  have  the  phenomenon  of  expansion.  Since  in  most 
gases  the  expansion  is  the  same  per  degree  of  temperature,  the 
increase  of  the  mean  free  path  must  be  the  same.  In  gases 
which  expand  abnormally,  therefore,  either  the  increase  of  mean 
free  path  must  be  in  excess  of  the  normal,  or  the  number  of 
molecules  in  the  field  must  increase.  But  this  increase  in  the 
number  of  molecules  involves  a  breaking  up  of  those  previously 
existing,  and  hence  a  change  of  potential  energy,  while  an  increased 
free  path  would  occur  together  with  a  rise  in  velocity,  if  ttiass  be 
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constant;  and  so  in  either  case  heat  might  be  absorbed  to  an 
abnormal  degree.  In  ordinary  language  heat  would  be  absorbed 
either  to  produce  chemical  change. or  to  accomplish  external  work. 
But  the  ratio  of  the  work  spent  in  internal,  to  that  employed  in 
external  molecular  work  probably  depends  on  the  complexity  of 
the  molecule,  so  that  if  no  dissociation  takes  place,  cither  the 
ratio  must  diminish — i,e,,  less  energy  be  used  up  internally — or 
the  observed  large  absorption  of  energy  must  fail  to  produce  any 
observable  change  in  the  molecule.  Both  these  hypotheses  seem 
improbable,  and,  therefore,  one  is  forced  back  on  the  theory  of 
dissociation  d  priori.  It  is  with  respect  to  the  proof  of  this 
theory  that  I  desire  first  of  all  to  speak.  Berthelot's  theory  of  an 
indefinite  boiling  point  marches  straight  through  every  dynamical 
proposition  connected  with  the  theory  of  gases,  and  overturns 
amongst  other  things  the  fundamentally  important  law  of 
Adagadro. 

The  theory  of  dissociation  assumes  the  decomposition  of  the 
molecules  of  a  gas,  whether  this  change  is  capable  of  chemical 
observation  or  not.  As  an  example  of  a  substance  giving  rise  by 
its  dissociation  to  products  chemically  distinguishable  we  may 
take  steam  or  the  vapour  of  ammonium  chloride  examined  by 
FebaL  In  order,  however,  to  raise  the  theory  to  the  rank  of  a 
demonstration,  we  still  require  a  proof  that  the  chemical  change 
observed,  accounts  for  all  the  change  of  volume.  As  far  as  I 
know  this  has  never  yet  been  accomplished  ;  it  might  be  done, 
however,  in  the  following  way  :  Let  A  B  be  a  tube  divided  into 
two  compartments  by  a  diaphragm  of  porous  earthenware  placed 
at  0.  The  part  A  C  is  connected  with  a  continually  working  air 
pump,  whereby  the  pressure  in  that  portion  is  kept  negligably 
small  compared  with  the  pressure  in  B  C.  A  dissociable  gas  such 
as  steam  is  introduced  into  C  B,and  by  a  suitable 
Al  1      arrangement  is  kept  at   a   constant    pressure 

whatever  the  temperature.  Let  the  temperature 
of  B  C  be  gradually  raised.  Now  when  steam 
dissociates  it  forms  oxygen  and  hydrogen,  and  as 
these  diffuse  through  the  plate  at  C,  into  what 
is  practically  a  vacuum  at  a  low  temperature  the 
amount  of  recombination  will  be  small,  and  may 
be  considered  a  constant  fraction  of  the  whole 
amount  of  gas  coming  through.  But  the  amount 
of  gas  coming  through  will  be  proportional  to  the  amount 
dissociated  in  0  B. 

We  require,   therefore,  to  make  a  series  of  experiments  at 

different   temperatures  in  which  the  quantity  of  hydrogen  or 

oxygen  diffused  through  the  plate  per  unit  time  is  measured  by 

the  ordinary  processes  of  gas  analysis. 

From  other  experiments — simple  in  theory — but  difficult  in 
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practice,  the  co-efficient  of  expansion  of  steam  is  to  be  measured 
af  these  temperatares  ;  and  the  excess  above  the  normal  value  of 
the  co-efficients  of  expansion  of  the  more  permanent  gases  is  to  be 
compared  with  the  amount  of  dissociation  at  each  temperature. 
If  the  two  variables  are  plotted  together,  the  curve  would  be  a 
straight  line  if  the  hypothesis  of  dissociation  is  correct,  and  this 
would  moreover  require  to  pass  through  the  origin  of  co-ordinates. 
To  settle  the  question  of  the  origin,  a  separate  experiment  would 
have  to  be  made  at  some  selected  temperature.  We  should  have 
to  compare  the  difiusion  from  dissociated  steam,  with  the  diffiision 
from  pure  oxygen  or  hydrogen  under  similar  conditions.  We 
therefore,  require  three  separate  experiments  to  place  the  theory 
of  dissociation  on  a  physical  basis,  even  for  a  gas,  which  by  its 
dissociation  gives  rise  to  components  capable  of  discrimination  by 
chemical  analysis.  In  the  case  of  gases  like  nitrogen  tetroxide, 
however,  where  the  supposed  change  is  simply  molecular,  we  are 
unable  to  apply  any  analytical  process,  and  so  far  the  theory  must 
for  them  remain  a  simple  hypothesis.  The  ordinarily  given  for- 
mula for  nitrogen  tetroxide  and  acetic  acid  are  Nj  O4  and  C2  H4  Oj 
respectively ;  but  the  vapour  densities  of  these  gases  do  not 
conform  to  this  statement,  for  the  former  at  high,  apd  for  the  latter 
at  low  temperatures.  This  is  explained  by  supposing  that  dissocia- 
tion takes  place.  According  to  the  view  of  Clausius  and 
Williamson,  and  of  chemists  generally — and  those  conversant  with 
the  vortex  atom  theory  in  particular — a  gas  is  not  a  simple  thing 
consisting  entirely  of  molecules  of  one  sort.  Vapour  density 
processes  give  us  the  mean  molecular  weights,  that  is  they  will 
always  give  us  the  same  result,  supposing  there  are  as  many 
molecules  more  complex  on  the  one  hand,  as  there  are  molecules 
more  simple  on  the  other,  than  the  average  molecules.  Clifford, 
long  ago,  pointed  out  that  our  diffusion  experiments  only  point 
to  a  sinnlarity  between  molecule  and  molecule  within  certain  limits 
and  we  may  add  that  such  experiments  would  not  tell  us  whether 
a  gas  was  dissociated  or  not  supposing  the  products  of  dissociation 
to  be  chemically  indistinguishable.  Now  although  in  the  case  of 
steam  and  ammonium  chloride  vapour  we  have  a  proof  based 
on  analysis  that  dissociation  really  does  take  place,  we  have  as  yet 
no  experiments  of  the  type  described  for  proving  that  the 
anomalous  expansion  of  these  bodies  is  entirely  accounted  for  by 
dissociation.  In  the  caseof  acetic  acid  and  nitrogen  tetroxide,  how- 
ever, though  we  have  from  the  nature  of  the  case  no  proof  from 
emalysis  that  dissociation  really  does  take  place  at  all,  still  we 
have  a  set  of  experiments  of  a  kind  analogous  to  those  described 
for  steam,  tending,  as  I  think,  to  render  the  hypothesis  of 
dissociation  very  probable.  Berthelot  and  Orgier  have  recently 
measured  the  quantities  of  heat  absorbed  per  degree  of  temperature 
at  different  temperatures    for  acetic  acid  vapour,  and  nitrogen 
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tetroxide.  This  most  valuable  research  is  published  in  "  Annales 
de  Chemie  et  de  Physique,"  for  1883,  and  with  it  the  remainder 
of  what  I  have  to  say  will  deal. 

The  specific  heats  of  these  gases  at  different  temperatures  and 
constant  pressures  are  enormously  great,  seventy  or  eighty  times 
as  great  in  some  cases  as  the  heats  of  the  permanent  gases.  Now 
I  find  by  comparing  the  corrected  results  of  Berthelot  and  Orgier 
for  these  gases  that  the  heat  absorbed  over  and  above  the  heat 
taken  by  a  normal  gas,  over  a  given  range  of  temperature  is 
practically  proportional  everywhere  to  the  abnormality  of  the 
expansion.  If  dissociation  occurs  we  should,  of  course,  expect  this 
thermal  change.  The  curves  will  show  how  very  closely  the 
corrected  temperative  co-efficients  of  specific  heat  and  expansion 
run  together.  The  evidence  in  favour  of  the  hypothesis  of  dissocia- 
tion is  therefore  very  strong,  though  of  course,  the  diagram  might 
simply  point  to  the  absorption  of  heat  requisite  for  the  assumed 
increased  free  path  on  the  alternative  hypothesis ;  but  against 
this  theory  there  are  several  objections.  First,  the  increase  of 
energy  seems  enormously  too  great  for  the  increase  of  molecular 
kinetic  energy  of  translation.  This  being  the  case  we  must  assume 
that  the  well  known  though  undetermined  co-efficient  for  the  ratio 
of  external  to  internal  moleculsu:  work  is  a  function  of  the  tem- 
perature. In  other  words,  the  internal  increase  of  energy  must  on 
the  theory  be  very  great ;  and  this  ought  to  be  chemicaDy 
discoverable.  But  the  dissociation  theory  merely  assumes  a 
molecular  change  of  a  particular  kind,  and  therefore  the  distinction 
between  the  theories  is  small  when  we  come  to  consider  them 
dynamically. 

There  is  another  point  in  connection  with  this  matter  which 
seems  to  me  to  be  of  interest,  and  that  is  the  fact  that  Begnault 
discovered  that  the  temperature  co-efficient  of  the  specific  heats  of 
gases  depends  on  their  chemical  nature.  Thus  simple  gases,  and 
compound  gases  formed  from  their  elements  without  condensation 
have  no  temperature  co-efficients  at  all,  as  far  as  the  specific  heats 
go.  That  is  the  specific  heats  are  independent  of  the  temperature. 
But  with  gases  formed  like  steam  with  a  condensation  of 
one-third  the  original  volume,  Hegnault  found  temperature 
co-efficients — not  large — compared  with  the  co-efficients  found  by 
Berthelot  and  Orgier,  for  nitrogen  tetroxide  and  acetic  acid 
vapour.  The  co-efficients  are,  of  course,  functions  of  the 
temperature  where  dissociation  goes  on,  and  will  rise  to  a 
maximum  and  then  diminish  when  measured  over  a  temperature 
range  embracing  one  definite  chemical  change.  Regnault  did 
not  attain  very  high  temperatures — not  high  enough  to  observe 
this  dependence  supposing  it  to  exist  in  the  gases  he  examined. 
The  meaning  is  however  clear.  If  we  assume  the  variation  of 
specific  heat  as  observed  by  Berthelot    and    Orgier  to  be  the 
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expression  of  the  dissociation  taking  place,  we  ought  to  extend 
similar  reasoning  to  the  cases  examined  by  Eegnault  In  other 
words,  we  ought  to  admit  that  gases  fprmed  with  condensation  may 
undergo  a  measurable  dissociation,  though  it  may  not  be  appreci- 
able by  the  rough  processes  of  vapour  density  experiments.  To 
take  the  case  of  a  gas  like  nitrous  oxide,  for  instance,  Regnault's 
experiments,  as  interpreted  by  Berthelot  and  Orgier,  point  either 
to  a  small  dissociation  into  the  elements  oxygen  and  nitrogen,  or 
to  a  resolution  of  N2O4  molecules  into  NO2  molecules — or  both. 
These  gases  therefore  form  a  connecting  link  between  the  very 
dissociable  gases  examined  by  Berthelot  and  Orgier,  and  gases 
whose  dissociation  like  that  of  hydrogen  or  oxygen  is  too  small 
to  be  appreciable. 

Mr.  H.  C.  Russell,  in  proposing  a  vote  of  thanks  to  Professor 
Threlfall,  said :  That  the  Professor  had  taken  up  a  subject  which 
is  of  the  utmost  importance  to  all  scientific  men,  quite  as  much  to 
the  astronomer  as  to  the  physicist  Any  advance  in  such  know- 
ledge is  a  contribution  to  our  general  knowledge,  and  at  the  same 
time  helped  directly  in  several  difficult  investigations  tending  to 
the  increase  of  our  knowledge  of  the  sun.  He  thought  it  possible 
to  take  a  view  other  than  that  favoured  by  Professor  Threlfall  as  to 
the  rate  of  expansion  of  the  gases  referred  to.  We  know  very 
little  of  the  condition  of  the  gases  we  find  in  nature.  It  had 
occurred  to  him  as  feasible  that  gases  are  subject  to  such  variations 
of  their  component  parts  as  are  known  in  regard  to  matter ;  as 
sulphur  which  possesses  different  conditions  according  to  the  state 
in  which  it  is  at  the  time-being. 

Professor  Threlfall,  in  reply,  stated  that  he  considered  that  the 
more  correct  way  to  proceed  would  be  first  to  obtain  reliable 
information  as  to  gases,  and  afterwards  apply  the  knowledge  thus 
gained  to  solids  and  not  vice  versd. 


[One  Diagram.] 
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Results  of  the  Observations  of  Comets  Fabry, 
Barnard,  and  Brooks  (No.  i),  1886,  at  Windsor, 
New  South  Wales. 

By  John  Tebbutt,  F.R.A.S.,  «fec. 


[Read  be/ore  the  Royal  Society  o/N.S.  W,,  1  December,  ISSG.] 


I  HAVE  much  pleasure  in  communicating  to  the  Royal  Society  the 
results  of  my  observations  of  the  comets  above  mentioned.  My 
Grubb  equatorial  refractor  of  8  inches  aperture,  not  being  adapted 
for  the  work  of  observation  at  the  time  of  the  appearance  of  these 
comets,  I  was  obliged  to  have  recourse  to  the  Cooke  4^inch  equa- 
torial. Owing  to  the  limited  aperture  of  this  instrument,  I  was 
unable  to  follow  them  for  any  great  length  of  time. 

CoiiET  Fabry. 

This  comet  was  discovered  by  M.  Fabry,  a  student  at  the  Paris 
Observatory,  on  the  1st  day  of  December,  1885.  It  was  des- 
cribed on  that  date  as  a  faint  telescopic  object,  with  a  nucleus.  A 
notification  of  the  discovery  was  received  at  Windsor  from  the 
Melbourne  Obsen^atory,  our  central  station  for  astronomical  tele- 
graphic announcements,  on  December  8th,  but  the  comet  was 
unfavorably  placed  for  observation  in  the  southern  hemisphere. 
It  was,  however,  observed  fi'om  many  stations  north  of  the 
equator.  When  a  sufficient  number  of  observations  had  been 
obtained  for  the  calculation  of  the  orbit,  it  became  evident  that 
the  faint  object  of  December  1st  would,  towards  the  close  of  April, 
have  an  apparent  brilliancy  several  hundred  times  greater,  and 
would  therefore  become  a  conspicuous  object  to  the  unassisted  eye. 
It  was  announced  in  the  Colonial  daily  newspapers  that  the  comet 
would  be  well  seen  in  the  western  evening  sky  in  the  beginning  of 
May.  So  little,  however,  is  the  interest  taken  in  predicted  celes- 
tial phenomena  in  New  South  Wales  that  the  comet,  when  it  did 
appear  in  the  west,  took  people  generally  by  surprise.  The  comet 
was  first  observed  at  Windsor  on  May  2,  and  subsequently  on  May 
3,  4,  6,  7,  8, 10,  11, 12, 13, 14,  20,  21,  22,  23,  26,  30,  31,  and  June 
1,  5,  7.  On  the  first  five  dates  the  measures  were  obtained  with  an 
excellent  position  and  distance  filar  micrometer  properly  oriented. 
In  this  way  transits  of  the  comet  and  comparison   stars  were 
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observed  across  a  single  position  thread  of  the  micrometer,  while 
differences  of  declination  were  obtained  by  means  of  the  distance 
threads  in  the  usual  way.  The  comet  subsequently  becoming 
fainter,  and  there  being  no  means  of  illuminating  the  threads  in  a 
dark  field,  I  was  obliged  to  have  recourse  to  a  square  bar-micro- 
meter. This  micrometer  is  the  work  of  Messrs.  Cooke  and  Sons, 
of  York,  the  makers  of  the  telescope  itself.  It  is  similar  in  its 
construction  to  that  designed  by  Mr.  Graham,  and  employed  by 
him  in  forming  the  extensive  Markree  Catalogue  of  Ecliptic 
Stars.  The  only  addition  to  his  design  is  that  of  two  threads 
stretched  across  the  opposite  angles  of  the  square.  These  were  so 
placed  by  the  makers  at  my  suggestion.  One  of  these  threads, 
invariably  adopted  as  the  declination  thread,  serves  as  a  ready 
means  for  orienting  the  micrometer.  The  adjustment  is  effected 
by  so  placing  the  micrometer  in  the  tube  of  the  telescope  that 
while  the  telescope  remains  fixed,  a  star  not  too  far  from  the 
equator  shall  travel  accurately  alon^  the  thread  during  its  whole 
path  through  the  field  of  view.  This  adjustment  is  made  at  a 
great  altitude,  so  that  the  star's  path  may  not  be  sensibly  affected 
by  refraction,  and  it  is  alwajrs  veiified  at  the  time  of  the  comet 
observations.  It  was  found,  however,  that,  owing  to  errors  in  the 
form  of  the  square,  the  differential  right  ascensions  of  objects  were 
sensibly  affected.  A  careful  series  of  observations  were  therefore 
made  expressly  to  determine  the  corrections  due  to  inaccuracy  of 
form,  and  a  table  was  constructed  giving  these  corrections,  the 
arguments  being  the  distances  of  the  object  north  or  south  of  the 
declination  thread.  These  corrections  have  been  allowed  for  in 
all  the  differential  right  ascensions,  but  no  sensible  error  arises 
in  the  results  for  differential  declination.  I  may  add,  from  my 
own  experience,  that  when  a  square  bar-micrometer  is  treated  in 
the  way  I  have  described,  its  results  are  superior  to  those  derived 
from  the  ordinary  ring.  The  differential  measures  of  the  comet 
arc  corrected  where  necessary  for  proper  motion,  and  also  for 
refraction,  when  it  is  likely  to  be  sensible.  The  resulting  places 
of  the  comet,  uncorrected  for  parallax,  are  exhibited  in  one  of  the 
accompanying  tables. 

Comet  Barnard. 

Two  days  after  the  discovery  of  Fabry's  comet  Mr.  Barnard,  of 
Nashville,  U.S.,  detected  another  faint  comet  near  the  Equator. 
After  a  few  positions  were  obtained,  it  was  found  that  this  comet 
would  also  approach  the  earth  so  as  to  become  visible,  without  a 
telescope,  towards  the  close  of  May.  The  telegram  which  an- 
nounced Fabry's  comet  to  the  Australian  Observatories  also 
brought  news  of  this  second  discovery.  Ample  time  was,  there- 
fore, afforded  for  the  preparations  for  observation.  On  May  30th 
the  comet  came  sufficiently  south  to  be  picked  up  in  the  bright 
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band  of  sky  along  the  western  horizon.  The  observations  on  that 
evening  at  Windsor  are,  however,  not  available,  as  the  readings 
of  the  equatorial  circles  were  not  sufficiently  satisfactory  to  enable 
mo  to  identify  the  star  of  comparison,  which  was  a  very  small  one. 
Notwithstanding  the  frequently  clouded  state  of  the  sky,  compari- 
sons were  obtained  with  the  square  bar-micrometer  on  May  31, 
June  3,  10,  11,  13,  27,  29,  and  July  1.  The  results  are  given  at 
the  close  of  the  paper. 

Comet  Brooks  (No.  1). 

This  comet  was  discovered  by  Brooks  at  Phelps,  New  York,  on 
April  27th.  It  was  detected  at  Windsor  on  July  3rd,  with  the 
aid  of  a  telegram  from  the  Government  Astronomer  at  Melbourne. 
It  was  observed  witli  considerable  difficulty  on  July  3,  4,  11,  12, 
and  21,  by  means  of  the  sfjuare  bar-micrometer  already  described. 
The  results  of  the  Windsor  observations  are  also  given  at  the  close 
of  this  paper. 

The  Reduction  of  the  Star  Places,  &c. 

In  the  deteiinination  of  the  mean  places  of  the  comparison  stars 
I  have  availed  myself  of  every  authority  in  my  Observatory 
libraiy.  In  those  cases  where  the  stars  are  found  in  Stone's  Cape 
Catalogue  for  1880  the  precessions  have  been  deduced  from  that 
catalogue  for  the  middle  epoch  between  the  date  of  such  authority 
and  the  date  of  the  comet  observations.  In  all  other  cases  the 
precessions  have  been  determined  for  the  mean  epoch  by  means  of 
Peter's  elements.  Proper  motion  has  been  applied  to  the 
place  of  the  Fabry  star  (No.  10)  only.  In  some  few  cases  the 
comparison  stars  could  not  be  identified,  so  that  they  will  have  to 
be  observed  in  the  meridian  in  order  to  render  tlie  comet  places 
available.  The  reduction  of  the  star  places,  and  the  calculation  of 
the  parallax  factors  have  been  effected  in  duplicate  by  different 
forms,  so  as  to  avoid  both  systematic  and  accidental  errors  ;  and, 
I  may  add,  that  in  the  whole  work  of  reduction  I  have  been  ably 
assisted  by  Miss  M.  Arnold,  a  pupil  teacher  attached  to  the  local 
Public  school.  Her  merits  as  a  quick  and  accurate  computer 
have  been  well  tested. 
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Resulting  Places  of  Fabry's  Comet,  1886. 


Date. 


Windsor 
Mean 
Time. 


Comet— Star. 


A  R.A. 


1886. 

h.  m.  8. 

May    2 

6  67  17 

»     8 

6  41    1 

M      4 

6  47  26 

»     0 

6  25  49 

»     6 

646  20 

M       0 

646  20 

,.     6 

7    9  31 

»     6 

7    9  81 

,»     7 

724    0 

M       7 

8    6  60 

»     8 

763    8 

V     8 

7  63    3 

,;    10 

7  10  45 

»    10 

7  19  45 

„    11 

7    0    2 

»    11 

7    0    2 

,.    11 

8    127 

„    11 

8    1  27 

!,    12 

6  46  88 

„    12 

6  45  38 

,,    12 

6  46  88 

M    12 

743  46 

„    13 

7    2  17 

*.    18 

7    2  17 

„    18 

889    8 

»    14 

7  61  41 

„    14 

7  5141 

„    20 

663    2 

,.    20 

663    2 

..    21 

7    6  22 

„    21 

7    6  22 

„    21 

7    6  22 

„    22 

8    960 

„    22 

8    9  60 

„    23 

6  81  23 

»    28 

6  81  28 

,.    23 

7    8  18 

„    26 

8  48  38 

;     30 

8  23  27 

„    SO 

828  27 

„    31 

8    3    0 

,»    31 

8    8    0 

June  1 

7  48    7 

,.     1 

7  48    7 

,»     6 

7  85  27 

,.     6 

785  27 

,»     7 

7    4  17 

»     7 

0  54  54 

+0  67-22 
+2  33-42 
+8  60-15 
+0  24-63 
+0  88-79 
-1  0-48 
-0  42-57 
-2  9-34 
-1  9-12 
-0  41-49 
+6  4415 
+2  9-39 
+3  43-44 
-1  11-24 
+3  4-18 
-4  20-79 
+3  29-30 
4-1  49-91 
+0  7-76 
-I  85-86 
-4  44-02 
-1  14-47 
-0  3-66 
-2  43-94 
-2  12-00 
-5  30-46 
-7  7-39 
+3  80-49 
+0  2-24 
+4  44-61 
+4  16-81 
-4  87-48 
+1  49-83 
-2  24-37 
+6  14-46 
+1  0-74 
+1  4-84 
-2  23-16 
+2  32-33 
+0  32-00 
+1  54-88 
-0  16-80 
+2  2-02 
-0  54-02 
-8  62  27 
-4  87-91 
+0  2-91 
+0  16-34 


A    N.P.D. 


|-'  Concluded  Apparent 
I       Piaffes  of  Comet. 


R.A. 


N.P.D. 


Parallax 
Factors. 


Log.- 


^•p' 


+  6  623 
+  7  18-8 
+  12  41-4 
+  6  50-1 
+  8  44-6 
+  2  28-4 
+  6    41 

-  4  12-7 
+  3  21-1 
+  8  25-3 
-12  101 
+  0  1-2 
+  0  45-0 
-17  8-4 
+  5  3:<-2 
+  16  32-9 
+  9  8-7 
+  7  57-1 
+  18  33-0 
+  8  8^ 
+  14  63-1 
-\-  6  59-7 
-11  48-4 
+  6  6-0 
+  9  14-4 
-10  14-1 

-  5  43-2 

-  5  16-0 

-  6  56-0 
+  2  32-9 
+  16  34-0 
+  3  201 
+  1  33-4 
-12  26-3 
+19  22-8 
+  5  23-6 
+  5  47-4 
-10  47-7 
-13  22-2 
+  0  17-3 

-  8  18-8 
-13  36-7 

-  3  18  4 

-  9  47-7 
-13  48-8 
-13  82-1 
+  8  81-7 
+  4  26-0 


h.  m. 

8. 

4  23 

6-13 

4  47  20-29 

6  46'56-82 

6  50 

5-08 

5  50 

6-28 

5  50  23-10  i 

5  50  23-10 

6  7  27-30 
6  7  64^3 
6  22  48-70 

6  47  49-90 
6  47  50-04 
6  58  20-79 
6  58  20-42 

6  58  45-91 
G  58  45-85 

7  7  48-12 
7  7  47-91 
7  7  47-67 
7  8  9-30 
7  16  2705 
7  16  27-16 
7  16  59-04 
7  24  24-07 
7  24  24-43 
7  67  5B75 

7  57  56-95 

8  2  11-71 
2  11-60 
2  11-64 
6  16-10 
6  16-29 
9  41-21 
9  41-39 

8  9  45-49 
8  19  43-54 
8  30  81-65 

8  32  55-75 
8  32  56-06 
8  85  14-87 
8  35  14-22 
8  43  60-07 
8  43  60-04 
8  47  45*22 
8  47  58-65 


88  80 
94  11 

107  53' 
107  56 

107  66 

108  0 
108  0 
111  17 
111  22 
114  3 

118  '  6 

118  6 

119  38 
119  38 
U9  42 

119  42 
1-20  56 

120  66 
120  56 
120  59 


122 
122  4 

122  8 

123  3 
1-28  3 
126  87 

126  87 

127  0 
127  0 
127  0 
127  22 
127  22 
127  40 
127  40 
127  41 
1-28  30 
129  21 

129  81* 
129  31 
1-20  42 

129  42 

130  20 
130  20 
130  37 
130  88 


"  I  + 
48-8  8-7366 
15-3  8-7179 
8-7131 
47-9  8-6605 
42-4  8-e94S 
38-1  8-6948 
13-8  8-7201 
131  8-7-201 
47-9  8-7303 
5-2-1. 8-7601 

8-1  8-7537 
.  ;  8-7637 
200  8  7184 
19-1  8-71W 
39-8  8«S(W 
40-6  8-«8<i8 
15-3  8-7626 
19  0  8-7626 
49-5  8-6573 
49-8  8-0573 
48-5  8-6573 
41-3  8-744« 
22-9  8-«W44 
22-7: 8-6844 
81  1  8-7945 
13-3  8-7541 

5-4  8  7541 
23-5  8-6635 
27-6'  8-6635 
69-9  8  6919 
58-3  8-6919 
58-3  8-6019 
53-6  S-7800 
50-9  8-7860 
42-8  8-6188 
40-7]8-6l«S 

4 -51 8-6905 
44-5!  8-8276 

2-4  8  8176 
.  1 8-8176 
48-718  8010 
49-9!  8-8010 

8-0'  8-7873 
ll-2i  8-7873 

4-6'  8-7846 

4-6  8-7846 
24-8  8-7477 
19-1,8-8643 


+ 
9-7438 
9-7224 
9-6887 
9-5682 
9-5881 
9-5881 
9-6130 
9-61.S0 
9-5814 
9-6356 
9  57.H9 
8-5789 
9-4256 
9-4-256 
9-3-232 
9-3232 
9-4801 
9-4801 
9  •2-205 
9-2205 
9-2-205 
9-39S9 
9-2-236 
9-2-236 
9-5138 
9-3549 
9-3549 
8-8496 
8-8498 
8-92«0 
8-9-260 
8-9-200 
9-2S07 
9-2807 
8-3937 
8-3937 
8-8498 
9  4202 
9-3250 
9^250 
9-2308 
9-2308 
9-1507 
9-1507 
,9-0898 
'9-0893 
8*8294 
9-6461 


Reductions  of 
Star  Places. 


R.N.    N.P.D. 


8. 
-0-66 
-0-56 
-0-55 
-0  50 
-0-50 
-0  49 
-0-49 
-0-49 
-0-46 
-0-46 
-0-47 
-0-44 
-0-38 
-0-35 
-0-34 
-0-28 . 
-0-34 
-0-33 
-0-28 
-0-27 
-0-25: 
-0  27, 
— 0-25 
-0-23' 
-0-23 
-0-18 
-0-17  I 
-0-12 
—0-09 
-0-12 

-Oil ; 

-0-04; 
-0-08, 

0-05 
-0-10 

0-06 
-0-06 
-0-01 
-0-08 
-0-01 
-0-02 

0-01 
-0-02 

0-00 
+0-03 
+0-04 

0-00 

0-00 


+12*2 
+13-6 
+16-0 
+17-9 
+  17-9 
+  18*0 
+  18-0 
+  18-1 
+19-1 
+19-1 
+  19-8 
+20-0 
+21-4 
+21-6 
+21-9 
+22-1 
+21-9 
+22-0 
+22-4 
+22-6 
+22-6 
+22-6 
+22-9 
+22-9 
+22-9 
+23-3 
+23-4 
+23-9 
+24-0 
+23-9 
+23-8 
+24-1 
+24-0 
+24-1 
+28-8 
+24-0 
+24-0 
+24-1 
+23-8 
+23-S 
+28-8 
+23-9 
+2^-7 
+28-8 
+23-« 
+28*6 
+23-8 
+23-8 


I 
2 
8 

4 

4 

6 

6 

6 

7 

7 

8 

9 

10 

11 

12 

IS 

12 

14 

16 

16 

17 

16 

18 

19 

19 

20 

21 

22 

2$ 

24 
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Bfistdtiiig  Places  of  Batmrd's  Comet,  1886. 

1             nf,mn».*       CM.. 

I 

Concluded  Apparent 

Puvllax 

^ 

Date. 

Windaor 
Umxk 
Time. 

* 

1 

Faotora. 

Star  Places. 

AR.A 

A  N.P.D. 

R.A 

N.P.D. 

w.| 

u,.l 

R.A. 

N.P.D. 

I 

1886. 

h.  m.  8. 

m.   a.    1     '     '^ 

h.  m.    t.    1  •     '     " 

+ 

+ 

8. 

„ 

Ifoy  81 

6  28  47 

+  2  82-28  '-  0  89-0 

3 

4  54  65-20113  12  86.5 

8-7814 

97124 

-   0-82 

+ 

10-0 

1 

..   81 

6  26  47 

-8    0-82  1+14  477 

3 

4  64  54-56,118  12  30-9 

87814 

97124 

-   0-81 

+ 

10-4 

2 

June  3 

6  20    1 

-3  28-85 '-18  38-8 

4 

5  32  1208122  22  66-0 

8-8172 

9-6366 

-   0-97 

+ 

12-6 

3 

„   10 

766  83 

+  1  5S-86  +10  59-6 

8 

8-8883 

9-6591 

-1-08  + 

16-5 

4 

„   10 

7  66  52 

-  1  27-91  1+   8    7-7 

7 

8-8882 

9-6598 

-    l-Ofl 

+ 

16-8 

6 

„   11 

7  20  58 

+  8  26-96  +   0  19-8 

8 

6  55    800 135  I'o  83-0 

8-8970 

9-5401 

-   1-12 

+ 

16-5 

6 

„  u 

720  58 

-  0  48-95  +  16    1-7 

8 

6  66    2-70136  19  32-2 

8-8970 

9-5401 

-   1-06 

+ 

17-2 

7 

„    13 

638  28 

-  0  26-67  +  16  63-3 

10 

7  11    1-96,186  66  12-3 

8-8920 

9-3063 

-   1-03 

+ 

17-9 

8 

>»    18 

722  26 

+  0  11-12  '+   1  28-9 

5 

1      

8-9086 

9-5002 

-   1-04 

+ 

17-9 

9 

,.   IS 

7  22  26 

-2  66-66 

+   8  897 

5 

7  11  16-6ai36  56  807 

8-9086 

9-5002 

-   1-01 

+ 

18-1 

10 

„   27 

0  18  26 

+  6  52-15 

-17    57 

3 

8  80    7-66 142    9  10-6 

8-9362 

97297 

-   0-83 

+ 

197 

11 

„   27 

9  18  26 

+  6  19-51 

-10  86-8 

3 

8  80    7-«l'142    9  19-4 

8-9362 

97297 

-   0-81 

+ 

197 

12 

Jufr"? 

7  54  11 

+  0  47-95 

-  0  69-8 

2 

8  87  48-91 142  30  284 

8-9596 

9-4694 

-  0-72  + 

20-1 

18 

764  54 

+  8  29-61 

+ 10  44-5 

8 

8  46  11-54 142  50    7*4 

8-9631 

9-4704 

-   075 

+ 

19-5 

14 

„     1 

764  54 

+  8    9-90+13    9-3 

8 

8  45  11-341142  50    8-9 

8-9631 

9*4704 

-   076 

+ 

19-6 

15 

Resulting  Places  of  Brooks*  Comet  (No.  1),  1886. 


I  Windsor  , 

Date.       Mean    i 

Time.    1 


Comet  -Star. 


I 


AR.A. 


A  N.P.D. 


Concluded  Apparent 
Places  of  Comet. 


R.A. 


N.P.D. 


PanOlax 
Factors. 


Log. 


Log. 


Reductions  of 
Star  Places. 


R.A. 


N.P.D. 


1886. 
July  3 
„  4 
»  4 
„  11 
„  11 
,.  11 
»  11 
»  12 
,,    21 


h.  m.  8. 

m.    8. 

/       // 

h.  m.    8. 

6  32  41 

-  0  17-38 

-13    2-0 

C 

8    8  18-95 

98  17  661 

6  31  31  ;-  0  50-38 

+  18    2-6 

« 

6  31  31    -  4  63-22 

+    1  29-1 

6 

6  56  66    -  0  47-20 

+    1  287 

.•} 

0  65  56    -  8  46-98  -    2  53-1 

3 

8  68    0-79 

100  18  41-4 

6  65  66    -4  18-12+  11  38*4 

3 

8  68    0-54 

100  18  35-1 

6  65  56 

-  6  21-24  i-    4    2-2 

3 

8  68    2-8* 

100  13  87-9 

6  66  17 

+  0    015  +    6    4-8  IC 

0    3  24-23100  28  44*3 

6  44  29 

+  0  48-03  +  14  837  10 

0  44  43-70  101  29  67-9 

+ 

8'7389i 
87374, 
8-7374! 
8-7483* 
8-7433 
87433 
8-7433 
874311 
87366 


+ 
97146 
9-7117 
97117 
97096 
9-7096 
9-7096 
97096 
97085 


8. 

// 

-   0-08 

+   11-6 

-  0-06 

+   11-5 

-   0-05 

+   117 

+   0-08 

+   11-6 

+   0-09 

+   11-5 

+   0-09 

+   11-5 

+   0-09 

+   11-5 

+  0-09 

+    11-4 

+   0-23 

+    10-6 

Rema/rka  on  tJie  Observations  of  Fabry's  Comet, 
1886. 

May  2. — Comet  blnrred  in  consequence  of  its  proximity  to  the 
horizon. 
3. — Nucleus  small  and  starlike ;  good  observations. 
4. — Nucleus  still  small,  but  not  so  bright. 
6. — Comet  well  seen  without  a  telescope  :  tail  =  4°  or  5', 

Comparisons  rather  difiBcult  towards  the  close. 
7. — In  consequence  of  the  low  magnifying  power  of  the 
square  bar  eye-piece  the  nucleus  was  distinct  in  a  red  field. 
,        8,  10,  11  and  12. — Nucleus  small  and  well  seen ;  good  obser- 
vations. 
13. — Comet  still  visible  in  moonlight  to  the  unassisted  eye. 
The  nucleus  was  not  so  small,  but  was  pretty  well  observed. 
During  the  10th  comparison,  lOh.  49m.  sidereal  time,  the* 
nucleus,  which  had  been  directly  approaching  a  star  of  the 
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9th  mag.,  became  coincident  with  the  latter,  and  was 
rendered  quite  invisible.  In  this  comparison  the  star  was 
observed  for  the  comet.  During  the  superposition  the  star 
appeared  somewhat  fainter.  By  occasional  glimpses  it  was 
seen  that  the  star  was  preceded  a  few  seconds  of  arc  by  a 
minute  companion  of  the  11th  magnitude.  The  approxi- 
mate apparent  place  of  the  star  of  the  9th  mag.  was  R.  A.  = 
7L  16m.  35s.,  N.P.D.  =  122''  5'  23". 

14. — Comet  just  visible  without  a  telescope. 

20.  — Pretty  distinct  condensation.  The  moon  rose  towards  the 
close  of  the  comparisons,  and  the  comet  was  therefore  faint 

21. — The  condensation  still  admitted  of  fair  observation. 

22. — Subsequently  to  the  comparisons  the  comet  was  super- 
posed on  a  star  of  the  10th  magnitude.  During  the  super- 
position the  star  which  had  been  noticed  to  be  white  became 
reddish. 

23. — Central  condensation  ill -defined. 

26. — Sky  hazy  and  comet  faint. 

30. — Comet  much  fainter,  with  slight  condensation. 

31. — Condensation  still  visible. 
June  1. — Small  condensation,  which  was  pretty  well  observed. 

5. — Comet  about  1'  in  diameter,  with  some  condensation. 

7. — Owing  to  the  moon's  presence  the  comet  was  excessively 
faint  and  difficult  of  observation. 

Benia/rka  on  tlie  Observations  of  Barnard's  Comet 

1Ab.y  31  and  June  3. — Comet  plainly  visible  to  the  unassisted  eye. 

June  10. — During  the  7th  comparison  the  comet  approached  so  close 
to  a  star  of  the  10th  mag.  as  to  be  almost  coincident  with 
it    The  star  appeared  somewhat  fainter  during  the  appulse. 
1 1. — Slight  condensation. 

13. — During  the  7th  comparison  with  star  No.  8  the  comet 
was  almost  blended  with  star  No.  9,  and  was  therefore 
excessively  faint  and  difficult  to  observe.  During  the  3rd 
comparison  with  stars  No.  9  and  10  the  comet  again 
approached  so  close  to  a  star  of  the  8th  mag.  as  to  become 
almost  invisible.  In  the  4th  comparison  the  comet  and 
this  star  ^ere  observed  as  one  object  The  comet  was 
excessively  faint  at  the  last  comparison. 
27  and  29. — Comet  excessively  faint,  and  observations  very 
unsatisfactory. 

July  1. — Comet  of  the  last  degree  of  faintness,  and  observations 
very  unsatisfactory. 

Remarks  on  the  Observations  of  Brooks'  Comet  (Fo.  1), 
July  3  and  4. — Comet  1^'  in.  diameter,  with  slight  condensation. 
11,  12,  and  21. — Comet  hardly  distinguishable. 
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Adopted  Mean  Places  for  1886*0  of  the  Stan  compared  with  Fabry's  Comet. 


No. 

B.A. 

N.P.D. 

Authoritiee. 

h.  m.    ■. 

•      /       /r 

1 

4  22    8-47 

88  23  44-3 

Lalande,  No.  8414. 

2 

4  44  47-48 

94    8  42-9 

Lalande,  No.  9104. 

S 

6    6  24 

99  14    0 

Anonymous  =  8  mAg. 

4 

6  49  26-79 

107  47  39-9 

Lalande,  No.  11226;  Arg-Oeltzen,  No.  4420. 

6 

5  51    6-25 

107  53  61-7 

Arg-Oeltrcn,  Na  4450. 

Lalande,  No.  11334  ;  Aiv-Oeltxen,  No.  4471. 

6 

5  62  32-93 

108    4    7-7 

7 

6    8  86-88 

111  14    7-7 

Arg-Oeltwjn,  No.  4812. 

8 

6  16    5-08 

114  14  68-4 

Cordoba  Zone  102,  No.  116. 

0 

6  20  89 

114    3    0 

Anonynioufl  =  8}  m&g. 

10 

6  44    6-84 

118    6  13-6 

Arg-Oeltxen,  No.  5723;  YamaU,  No.  2748;  Cordoba  Zone 
118,  No.  14  ;  Stone.  No.  3217. 

11 

6  49    1-68 

118  23    5-9 

Wash.   ICtnral  Cir.,  Zone  98,  No.  26;   Arg-Oeltien,    No. 
5868 ;  Cape  Cat  1850,  No.  1117 ;  2nd  Raddlffe  Cat  No. 

739 ;  Yamall,  No.  2791 ;   Cordoba  Zone  118,  No.  80 ; 

Stone,  No.  3272. 

12 

6  65  10-96 

110  82  44-7 

Wash.  Mural  Cir.  Zone  91,  No.   64;  Wash.  Merid.  Cir. 
Zone  166,  No.  89 ;  Arg-Ocltron,   No.     6027 ;    Yamall, 
No.  2880 ;  Stone,  8345. 

13 

7    2  41-49 

119  21  45-6 

Arg-Oeltzen,  No.  6244. 

14 

6  56  66-27 

119  38  69-9 

Wash.  Mural  Cir.,  Zone  91,  Na  65 ;  Wash.  Merid.  dr.,  Zone 
155,  No.  41. 

1& 

7  7    40-64 

120  37  68-5 

Wash.  Merid.  dr..  Zone  165,  No.  63;  Arjr-Oeltxen,  No. 
6399  ;  Cape  Cat  1850,  No.  1181 ;  2nd  Radcliffe  Cat  No. 

775;  Yamall,  No.  2909;  BmxeUes  Obs.,  1874,  No.  871 : 

1876,  No  325.  Stone,  No.  8478. 
Wash.  Merid.  Cir.,  Zone  165,  No.  66 ;  Cape  Cat  1850,  No. 

16 

7  9    24-04 

120  53  19-1 

1186;  Stone,  3404. 

17 

7  12  82-84 

120  41  82-8 

Wash.  Merid.  Cir.,  Zone  165,  No.  68 ;  Wash.  Mural  dr.. 
Zone  101,  No.  1 ;  Arg-Oeltzen,  No.  6563 ;  YamaU,  No. 
2946 ;  BmxeUes  Obs.,  1874,  No.  882 ;  Stone,  No.  8542. 

18 

7  16  30-96 

122  15  48-4 

YamaU,  No.  2988 ;  Stone,  No.  8689. 

19 

7  19  11-33 

121  58  68-8 

Cape  Cat  1850.  No.  1232  ;  Stone,  No.  8619. 

20 

7  29  66-81 

123  13    41 

Yamall,  No.  3088;  Stone,  No.  8727. 

21 

7  81  31-99 

128    8  25-2 

YamaU,  No.  3097  ;  Stone,  No.  3744. 

Wash.  Merid.  Cir.,  Zone  171,  No.  18  ;  YamaU,  Na  8262  ; 

22 

7  64  26-88 

126  42  15-6 

Stone,  No.  4024. 

28 

7  57  64-80 

126  48  50-6 

Wash.  Merid.   Cir.,  Zone  IH,  No.  19 ;  Cape  Cat  1860,  No. 
1888 ;  Yamall.  No.  8274 ;  Melb.  Obs.,   1877,  Na  122 ; 
Stone,  Na  4076. 

24 

7  67  27-22 

126  68   3-1 

Stone,  Na  4071. 

25 

8    6  49-06 

126  57  14-1 

Cape  Cat  1860,  Na  1424 ;  Stone,  No.  4176. 

26 

8    4  26-85 

127  20  56-2 

Wash.  Mural  Cir.,  Zone  234,  Na  17;  YamaU,  Na  8306; 
Stone,  Na  4147. 

27 

8    8  40-71 

127  84  531 

Stone,  Na  4207. 

28 

8  22    6-71 

128  41    8-1 

Wash.  Merid.  Transit,  Zone  228,  Na  6 ;  Stone,  No.  4864. 

29 

8  27  69-86 

129  84    0-8 

Stone,  Na  4440. 

SO 

829  68 

129  20    0 

Anonymous  a  7^  mag. 

Cape  Cat  1860,  Na  1518;  Stone,  Na  4482. 

31 

8  81    0-89 

129  34  48-7 

82 

8  38  12-87 

129  46    2-7 

Stone,  No.  4612. 

38 

8  86    8-24 

129  51  851 

Cape  Cat  1860,  No.  1684;   Melb.  Obs.,  1880,  Na    147; 
Stone,  Na  4639. 

34 

8  47  42-81 

180  38  29-8 

Cape  Cat  1850.  Na  1689;  Melb.  Obs.,  1880,  Na  152; 
Stone,  Na  4707. 

35 

8  48  27-91 

130  83  181 

Stone,  Na  4716. 

Remarks :— Star,  No.  14.— The  minutes  of  decUnation  of  this  star  are  misprinted  SO'  for 
81'  in  the  Wash.  Mural  Circle  Zone,  91.  Star,  No.  16.- -The  RadoUlTe  R.A  of  this  star  has 
been  rejected.  Star,  No.  17.— This  star  s  7  mag. :  it  had  a  companion  of  the  8  mag.  south 
of  it    The  R.  A  in  Wash.  Merid.  Circle  Zotie,  166,  Is  rejected. 
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Adopted  Mean  Places  for  1886  0  of  the  Stars  compared  with  Barnard's 

Comet. 


No. 

R.A. 

N.P.D. 

Avihorities. 

h.  m.    8. 

•      /        /r 

1 

4  52  28*74 

118  18    6-5 

Ar^-Oeltsen,  No.  8628. 

2 

4  67  56-18 

112  67  82-8 

Raddifle  Cat.  1845,  Na  1400 ;  Aig-Oeltien,  Nob.  9000 
and  1 ;  Cape  Cat.  1860.  No.  786;  2Dd  B«d^e  Cat.  No. 
672 ;  Greenw.  7  Tr.  Gat  1864,  No.  641 ;  Cordoba  Zone, 

82,  No.  70;  Stone.  No.  2202. 

3 

6  35  86-90 

122  41  22-3 

Cape  Cat  1860,  No.  867 ;  TaroaH,  No.  2862 ;  Stone,  2550. 

4 

644  40 

184  12    0 

Anonymou8s8  mag. 

5 

648    2 

184  20    0 

Anonymous = 8  mag. 

6 

6  46  38-16 

185  18  56-7 

Stone,  No.  8247. 

7 

6  55  52-70 

185    4  18-3 

Stone,  No.  8858. 

8 

7  11  29-65 

186  80    1-1 

Cape  Oat  1850,  No  1202 ;  Stone,  8627. 

9 

7  11    7 

186  56    0 

AnonymoQ8=8i  mag. 

10 

7  14  18-24 

186  47  82-9 

Stone,  No.  8667. 

11 

8  28  16-84 

142  25  56-6 

Cape  Cat  1860,  No.  1482 ;  Stone,  4872. 

12 

8  23  48-91 

142  19  36-5 

Cape  Cat  1850,  No.  1486  ;  Stone,  4879. 

13 

8  87    1-68 

142  31    8-1 

Cape  Cat  1850,  No.  1540;  Melb.  Cat  1870,  No.  480;  Stone, 
^0.  4655. 

14 

8  86  42-68 

142  89    8*4 

Cape  Cat  1850,  No.  1588 ;  Stone,  No.  4649. 

15 

8  87    2-19 

142  86  40-1 

Cape  Oat  1850,  No.  1541 ;  Stone,  No.  4656. 

Adopted  Mean  Places  for  1886*0  of  the    Stars  compared  with  Brooks' 
Comet  (No.  1). 


No. 

R.A. 

N.P.D. 

Authorities. 

1 
2 
3 

4 
6 
6 
7 
8 

h.  m.    s. 
8    8  36-41 
8  16  67 
820    0 

8  68  48 

9  1  47-68 
9    2  13-57 
9    3  23-99 
9  44    0-50 

•    /      ff 
98  80  46-6 
96  17    0 
96  84    0 
100  12    0 
100  16  23-0 
100    146-2 

100  17  28-6 

101  16  18-6 

Lalande,  No.  16182. 

Anonymous=7i  mag. 

Anonymous =7  mag. 

Anonymousc=9  mag. 

Lalande,  No.  18018. 

Lalande,  No.  18080. 

Lalande,  No.  18069. 

Lalande,  No.  19282 ;  Umont,  599. 

Remark :— Has  Lalande,  No.  18069,  a  eonsidevable  proper  motion  in  right  ascension? 

Mr.  KussELL  said  lie  had  great  pleasure  in  proposing  a  vote  of 
thanks  to  Mr.  Tebbutt  for  his  paper  on  his  observations  of  these 
recent  comets.  All  of  them  had  been  frequently  observed  at  the 
Sydney  Observatory,  and  a  more  extended  series  of  observations 
had  been  made  with  a  large  equatorial,  which  had  enabled  him  to 
carry  on  the  observations  for  several  days  after  those  of  Mr.  Teb- 
butt. It  was  necessary,  he  thought,  that  all  the  observations  <^ 
astronomers  on  such  matters  should  be  placed  together  and  com- 
pared, and  accordingly  his  notes  had  been  forwarded  to  England 
for  publication  some  time  since. 
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Notes  on  some  Rocks  and  Minerals  from  New 
Guinea,  &c. 

By  A.  LiVEBSiDOE,  F.RS.,  Professor  of  Chemistry  in  the 
University  of  Sydney. 


[Read  btfore  the  Royal  Society  of  N,S.  W.,  Ut  December,  1886,] 


Pebliminaey  Notice. 
The  specimens  mentioned  as  having  been  obtained  from  the  Fly 
Kiver  were  collected  by  Signer  D'Albertis,  and  those  from  Yule 
Island,  Gulf  of  Papua,  by  the  late  Captain  Onslow,  RN. 

An  aocount  of  these  specimens  was  not  published  earlier  be- 
cause I  have  hitherto  hoped  to  make  chemical  and  microscopical 
analyses  of  the  most  important,  but  this  work  must  be  postponed 
for  a  more  favourable  time.  I  also  expected  to  receive  an  account 
of  the  fossils  which  accompanied  the  rocks  from  Prof.  P.  Martin 
Duncan,  to  whom  they  were  sent  for  description,  but  up  to  the 
present  no  information  upon  this  point  has  been  forthcoming; 
hence  this  is  intended  merely  as  a  preliminary  note. 

The  fossils  were  mainly  of  a  Mesozoic  character,  including 
helenvniteSy  pecteiu,  ammomteSf  carcharodon  teeth,  corals,  <&;c.,  and 
seemed  to  have  been  derived  from  Cretaceous  rocks. 

Signor  D'Albertis  states  that  all  the  specimens  which  are  not 
otherwise  noted  are  from  the  Fly  River,  in  about  Lat.  5°  30'  S,, 
some  250  miles  in  the  interior. 

Qtux/rta. — ^In  the  form  of  white  rolled  pebbles  with  a  few  imper- 
fect crystals  in  parts,  apparently  derived  from  a  vein. 

These  were  tested  for  gold  by  the  dry  way,  but  none  was 
found  to  be  present. 

Some  of  the  quartz  pebbles  were  very  brittle,  and  had  evidently 
been  subjected  to  the  action  of  fire,  probably  they  had  been  used 
for  lining  cooking  pits. 

QuaHzite, — Grey,  almost  white,  tender,  glistening,  and  under 
the  microscope  most  of  the  grains  present  one  or  more  crystal 
faces,  and  many  are  fairly  complete  hexagonal  pyramida  So 
friable  that  it  can  be  rubbed  down  between  the  fingers.  These 
pebbles  also  have  probably  been  used  in  fireplaces.  They  were 
found  to  be  free  from  gold. 

Also,  heavy,  hard,  and  compact  quartzite  pebbles,  containing 
minute  disseminated  particles  of  iron  pyrites;  the  sp.  gr.  is 
2-599.      The  quantity  of  pyrites  is  very  small ;  iJiese  were  found 
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to  contain  minute  traces  of  gold,  but  only  by  operating  upon  large 
quantities. 

Some  of  the  pebbles  of  quartzite  were  black,  others  only  black 
in  the  interior ;  the  former  had  probably  not  been  burnt  in  the 
native  fireplaces. 

Flint, — In  the  form  of  light  brown  pebbles,  somewhat  like 
those  from  the  Woolwich  beds ;  others,  containing  more  impurity, 
and  some  resembling  Egyptian  jasper. 

One  flint  pebble  bears  the  imperfect  cast  of  a  pecteuj  and  in 
others  are  markings  somewhat  spongiform  in  appearance.  One  is 
perforated  by  a  tube  about  2  inches  long,  containing  a  movable 
core  of  light  porous  siliceous  matter  about  f "  in  diameter. 

In  one  case  the  flint  has  a  sp.  gr.  of  2  586,  and  in  another  2-570. 

Conglomerate. — A  pebble  containing  rolled  fragments  of  white 
quartz,  pale  brown  felspar,  some  showing  twinned  crystals,  and  black 
asper  or  basalt,  cemented  together  by  a  black  ferruginous  paste. 

Basalt — In  the  form  of  a  pebble  of  porphyritic  structure,  and 
containing  large  crystals  of  augite.  Another  specimen,  in  the 
form  of  an  almost  spherical  pebble,  broke  with  a  sub-conchoidal 
fracture,  and  showed  weathering  for  about  ^"  from  outer  surface. 

The  specific  gravity  was  low,  being  only  2-678. 

Porphyry. — Small  pebble  of  a  red  colour,  an  intimate  mixture 
of  red  orthoclase  felspar  and  quartz,  a  little  hornblende  and  mica 
present  The  exterior  of  the  stone  is  quite  black,  and  probably 
like  most  of  the  others,  was  taken  by  Signer  D'Albertis  from  a 
fireplace. 

Iron  Pyrites. — In  dark  liver-coloured  masses,  showing  radiate 
structure  when  broken  open  (Marcasite) ;  in  appearance  very  like 
that  from  the  Lias  clay.     Kapidly  oxidizes  to  sulphate. 

Was  found  on  assaying  to  yield  minute  traces  of  gold. 

Limonite. — In  the  form  of  nodules  with  a  concentric  structure; 
Some  are  hollow  inside  ;  others  have  a  loose  nucleus  or  kernel  in- 
side, and  in  flat  cake-like  masses,  of  fair  quality  as  an  ore  of  iron. 

Also  as  bright  red  and  yellow  ochres — one  specimen  was  in  a 
calabash,  and  the  other  wrapped  in  ti-tree  bark — probably  ready 
for  use  as  pigments  and  personal  adornment. 

There  are  also  specimens  of  ferruginous  unctuous  clays  of  red, 
brown,  pink,  and  grey  colours,  from  the  banks  of  the  Katau  and 
Fly  Rivers. 

Limestone. — Compact,  somewhat  crystalline,  no  fossils,  weathered 
outside;  evidently  from  the  sea  shore,  since  one  piece  has  an 
oyster  shell  attached. 

A  fragment  of  stalactitic  aragonite,  but  blackened  and  saturated 
with  tarry  matter. 

Ono  stalagmitic  mass  was  found  to  be  hollow  like  a  geode,  and 
the  cavity  lined  with  small  quartz  crystals. 

Amongst  the  calcareous  specimens  are  pebbles  made  up  of  rolled 
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masses  of  corals  cemented  with  calcareous  matter  ;  in  other  cases 
made  up  of  silt  and  volcanic  ashes,  also  cemented  together  by 
calcium  carbonate. 

Also  white  and  grey  slightly  crystalline  limestones  containing 
fossil  corals.  One  piece  of  limestone  has  weathered  into  a  peculiar 
spathulate  form,  and  might  almost  have  been  mistaken  for  a 
native  spoon. 

There  are  several  specimens  of  a  yellow  granular  friable  lime- 
stone containing  fragments  of  various  fossils,  corals,  &c.,  with 
waterwom  surfaces  and  bearing  attached  oyster  shells  in  places. 

Lignite. — Yarni  Island,  3  miles  from  the  mainland  of  New 
Guinea.  Of  a  brown  colour,  with  lamellar  structure  where 
weathered,  somewhat  like  dysodile  ;  exhibits  a  woody  structure, 
gives  a  brown  streak  or  powder,  breaks  with  a  well  marked 
conchoidal  fracture  yielding  a  black  lustrous  surface.  Bums  with 
difficulty  without  flame,  emits  but  little  smell,  and  leaves  a  dark 
grey  ash,  very  bulky  and  resembling  a  wood  ash. 

It  is  not  sectile,  but  flies  ofi*  in  powder  before  the  knife. 

Fossil  Wood — Many  specimens  were  found  in  the  natives'  fire- 
places, some  of  them  presenting  very  curious  and  fantastic  shapes ; 
the  woody  structure  is  well  presen'ed,  on  the  outside  they  are 
brown  but  black  and  porous  within.  The  black  portion  when 
crushed  and  ignited  on  platinum  foil  glows  feebly,  and  leaves  a 
white  ash,  but  can  hardly  be  said  to  burn.  This  mineralised 
wood,  for  it  consists  mainly  of  silica,  is  probably  used  by  the 
natives  merely  to  line  their  fireplaces  just  as  they  use  the  rocks 
and  pebbles,  and  not  for  any  value  it  possesses  as  a  fuel. 

Pumice  (from  the  Katau  Eiver). — In  the  form  of  a  rolled  mass 
of  a  light  grey  colour,  very  similar  in  appearance  to  the  common 
white  pumice  of  New  Zealand  and  other  Pacific  sources. 

Most  of  the  stone  implements,  adzes  and  club  heads,  many  of 
the  latter  being  in  the  form  of  rings,  stars,  crescents,  tfec.,  are  made 
of  hard  igneous  crystalline  rocks ;  some  are  apparently  from 
modem  lavas,  but  others  of  older  basalts,  diorites,  and  porphyries; 
but  it  was  difficult  to  determine  the  rock  with  certainty  in  many 
cases,  on  account  of  the  glaze-like  black  polish  which  they 
possessed,  and  which  Signor  D'Albertis  did  not  wish  removed ; 
and  to  obtain  fresh  fractures  was,  of  course,  out  of  the  question 
without  also  destroying  thfeir  value  as  ethnological  specimens. 

The  egg-shaped  stones  are  fashioned  out  of  a  variegated  lime 
stone,  and  the  sharpening  stones  or  hone  is  a  grey  felsitic  rock. 

The  following  specimens  were  collected  by  the  late  Captain 
Onslow,  RN.,  in  August,  1875  : — 

Yule  Island. 

The  specimens  from  Yule  Island  consist  simply  of  quartz 
pebbles.     Some  pieces  of  white,  more  or  less  crystalline  limestone, 
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apparently  from  a  coral  reef ;  and  others  of  a  grey  coloor,  one  of 
which,  evidently  coral  .reef  debris,  enclosed  rolled  white  quartz 
and  other  pebbles. 

Darnlet  Island. 

With  the  above  are  a  few  specimens  from  Damley  Island. 
These  consist  of  a  black  vesicular  lava  containing  some  car- 
bonate of  lime  in  the  cavities ;  a  rolled  nodule  of  basalt,  and  a 
fragment  of  a  buff  coloured  tufaceous  rock,  containing  a  consider- 
able amount  of  carbonate  of  lime  in  the  form  of  recognisable 
fragments,  but  most  of  it  disseminated  in  fine  grains  mixed  with 
iron  oxide. 

On  treating  a  fragment  of  the  rock  with  hydrochloric  acid,  it 
dissolves  in  great  part,  and  leaves  a  'grey  coloured  I'esidue  which, 
under  the  microscope,  has  the  appearance  of  a  volcanic  ash; 
fragments  of  green  augite,  brown  and  colourless  crystals,  being 
abundant. 

Baxter  River  (New  Guinea). 

Rolled  nodules  of  white  vein  quartz,  with  a  pebble  of  grey 
coloured  chalcedonic  quartz ;  of  a  basalt  and  of  a  dark  grey  felsitic 
rock  ;  another  specimen  is  a  pebble  of  a  dark  coloured  very  tough 
diabase  rock. 

Concretions  of  impure  red  haematite,  like  those  occurring  in  the 
Wianamatta  shale,  and  like  them  probably  derived  from  a  shale. 

Various  specimens  of  alluvial  deposits  obtained  from  the  river 
banks,  passing  from  loose  grey  and  black  soils  to  stiff  and 
tenacious  red  clays.  One  of  these  is  laminated  like  a  shale  and 
contains  mica  scales ;  it  is  probably  the  source  of  the  ironstone 
concretions. 

The  scales  of  mica  apparently  indicate  the  presence  of  older 
crystalline  rocks  in  the  interior. 

Obtained  from  35  miles  up  the  river.  Some  of  the  soils  are 
very  full  of  vegetable  matter,  and  should  be  very  fertile. 

Bole. — Of  a  red  colour,  also  variegated  red  and  white  ;  adheres 
to  the  tongue,  and  scales  off  in  fragments  with  a  conchoidal  frac- 
ture ;  gives  shining  streak,  and  is  subtranslucent.  Falls  to  pieces 
when  placed  in  water  with  a  slight  crackling  sound,  and  emits  a 
rapid  stream  of  minute  air  bubbles. 

ClvryaolUe, — Small  pale  green  rolled  pebbles,  fairly  transparent; 
all  external  crystalline  form  worn  off.  Collected  by  the  Rev.  G. 
Brown  in  Samoa. 

Aragonite. — In  the  form  of  stalactites  from  Tanna. 

Sulphur^  sulpliates,  and  similar  volcanic  minerals,  are  common 
in  Tanna  and  some  of  the  other  islands. 

As  a  whole,  the  variety  of  minerals  at  present  obtained  from  New 
Guinea  and  the  islands  is  very  limited. 
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Notes  on  some  New  South  Wales  Silver  and 
other  Minerals. 

By  A.  LiTBBSiDOB,  F.RS.,  Professor  of  ChemiBtry  and  Miner- 
alogy in  the  University  of  Sydney. 


[Read  htfore  iJie  Royal  Society  of  N,S,  W,,  1st  December,  1886.] 


Most  of  the  silver  minerals  placed  before  you  and  mentioned  in 
the  following  notes  were  collected  by  Mr.  J.  M.  Smith,  a  member 
of  this  society,  and  many  of  the  assays  were  also  made  by  him. 

Native  Silver, — ^The  specimen  of  native  silver  placed  before  you 
is  from  the  Umberumberka  Mine,  about  1^  miles  from 
Silverton,  and  was  obtained  at  a  depth  of  about  240  feet,  where 
the  vein  is  about  4  feet  wide.  It  is  in  the  form  of  thin  scales, 
and  is  associated  with  galena  and  siderite,  the  layers  or  scales  of 
silver  being  attached  for  the  most  part  to  the  galena. 

Silverton  is  situated  in  the  Barrier  Ilanges,  and  is  about  822 
miles  west  of  Sydney,  and  15  miles  from  the  South  Australian 
border ;  but  the  silver  bearing  country  is  said  to  extend  some 
distance  round,  30  or  40  miles,  and  from  Mundi  Mundi  on  the 
west,  to  Mount  Gipps  on  the  east. 

silver  cA^orui?.— Specimens  are  placed  on  the  table  obtained 
from  the  surface  of  mines  in  the  Silverton  district,  and  from 
various  depths  in  the  different  mines.  The  loose  masses  found  on 
the  surface  have  usually  a  dirty  green  or  brownish  colour,  and  are 
known  by  the  miners  as  "  slugs  " ;  on  cutting  them  or  driving  into 
them  with  a  pick  they  present  the  usual  characteristics  of  masses 
of  silver  chloride,  being  very  tough  and  horn-like,  and  yielding  a 
smooth  shining  surface,  and,  if  the  knife  be  wet,  a  metallic  silver 
sur&ce.  They  sometimes  weigh  many  pounds,  but  are  usually 
much  less. 

One  specimen  which  was  examined  yielded  the  following  result 
to  Mr.  Smith  :— 

Sample  from  212  feet  level.  Broken  Hill  Mine,  Barrier  Kange  : — 

Chloride  of  silver        81-67 

Bromide  of  silver        ...         ...         ...     10*19 

Oxide  of  iron  )  a , . 

Alumina,  silica,  kc      j 

100-00 
The  vein  stuff  is  sometimes  earthy,  at  others  it  consists  largely 
of  chlorite,  and  in  other  instances  it  contains  bluish  chalcedonic 
translucent  quartz ;  at  times  it  is  mainly  ferruginous. 
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At  the  Broken  Hill  Mines  also,  at  the  150  feet  level,  the  silver 
chloride  was  found  associated  with  chrysocoUa,  *.«.,  hydrous  copper 
silicate.  At  the  100  feet  and  212  feet  levels  the  vein  had  a 
porphyrytic  structure,  and  the  silver  chloride  was  mixed  with 
earthy  grey  copper  sulphide  (redruthite),  and  was  associated  with 
small  crystallisiwl  red  garnets ;  at  the  212  feet  level  cuprite  and 
quartz  were  also  present  in  addition  to  the  copper  sulphide  and 
other  minerals. 

Large  quantities  of  cerussite,  i.e.,  lead  carbonate,  and  galena 
seem  to  be  present  throughout  most  of  the  veins,  so  that  smelting 
should  be  easy. 

In  some  cases  the  vein  has  proved  to  be  very  rich  in  silver, 
48  tons  of  the  ferruginous  part  of  the  vein  at  Broken  Hill  Mine 
yielded  37,000  ounces  of  silver,  although  by  the  method  of 
smelting  followed  the  loss  must  have  been,  as  was  alleged,  very 
great.  In  another  case  1,300  ounces  of  silver  per  ton  is  said  to 
have  been  obtained.  In  some  cases  the  silver  chloride  is  very 
well  crystallised,  the  octohedra  are  quite  one-eighth  of  an  inch 
in  length  and  fairly  distinct,  being  however  generally  attached  to 
one  another  in  incipient  branching  forms,  with  a  horn-like 
translucency,  and  of  a  greenish  shade. 

In  some  cases  where  the  silver  chloride  is  crystallised  on  a  velvet 
black  or  brown  haematite,  the  effect  is  very  fine  and  the  appearance 
is  I'eally  very  beautiful.  This  form  is  also  found  at  the  Broken 
Hill  Mine,  and  associated  with  the  silver  chloride  are  small 
yellow  crystals  which  appear  to  be  minute  imperfect  hexagonal 
prisms  of  silver  iodide,  but  I  have  not  yet  confirmed  the  presence 
of  iodine. 

In  one  vein  at  the  Broken  Hill  the  vein  stuff  is  a  white  earthy 
mineral  resembling  kaolin,  and  the  vein  is  known  as  the  Kaolin 
vein  in  consequence.  The  greenish  crystals  and  plates  of  silver 
chloride  crystallised  on  some  of  the  slicken-side  surfaces  of  the 
kaolin  have  a  very  pretty  effect. 

Specimens  are  shown  you  from  the  following  mines,  in  addition 
to  those  from  the  Broken  Hill  Mines  : — Christmas  Mine,  Lubra 
Mine,  War  Dance  and  Gip.*»y  Girl  Mine,  Thackeringa,  North 
May  Bell  Mine,  Silverton,  Day  Dream,  Hen  and  Chickens  Mine 
where  the  silver  chloride  occurs  with  azurite  or  blue  copper 
carbonate. 

Selected  specimens,  of  course,  assay  very  high,  one  piece  of  the 
vein  from  the  Lubra  yielded  8,493  ounces  of  silver  per  ton,  and  a 
yield  of  16,000  ounces  has  been  obtained  from  surface  slugs. 

lodargyrUe, — Silver  iodide,  the  probable  presence  of  this  has 
been  already  mentioned. 

Cerussite, — Lead  carbonate  occurs  in  association  with  the 
silver  chloride,  galena,  <kc.,  in  the  Silverton  Mines,  sometimes 
fairly  crystallised.  The  cerussite  appears  to  be  free,  or  almost  free 
from  silver,  the  latter  having  been  deposited  on  its  surface  merely. 
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Anglesite  (lead  sulphate). — Occurs  under  mucli  the  same 
circumstances  as  the  cerussite,  and  at  times  the  crystals,  although 
usually  small,  are  brilliant  and  well  formed. 

FafUerz^  occurs  at  South  Wiseman's  Creek  Mine  in  the  Bathurst 
district,  and  at  Webb's  Silver  Mine,  Vegetable  Ci*eek,  New 
England,  at  the  latter  mine  a  few  small  crystals  have  been  met 
with.  Similar  antimonial  and  arsenical  silver  ores  were  worked 
at  Boorook  and  other  places  near  Tenterfield. 

At  Webb's  Mine  the  fahlerz  occurs  with  galena,  copper 
sulphides,  green  fluor-spar,  &c. 

Manganese, — ^A  mineral  which  looks  like  psilomelane  occurs  at 
the  Broken  Hill  Mine,  and  was  met  with  at  a  depth  of  6ft.  in 
cutting  a  trench  on  the  outcrop  of  the  loda  It  is  smooth,  black, 
and  shining  in  mammillated  stalactitic  form,  and  upon  its  surface 
crystals  of  silver  chloride  have  been  deposited  in  many  cases.  The 
specimens  placed  before  you  were  brought  down  by  Dr.  G.  S. 
Mackenzie,  and  he  tells  me  the  mineral  is  locally  used  as  a  flux  in 
smelting  the  silver  ores  ;  on  analysis  he  found  it  to  contain  19-00 
per  cent  lead,  probably  present  as  carbonate;  20  per  cent, 
silica ;  37*88  per  cent,  manganese  (metallic),  probably  present 
as  dioxide ;  3*02  per  cent,  alumina ;  2*97  per  cent.  iron. 
Another  specimen  which  he  also  partially  analysed,  from  the  South 
Broken  Hill  Mine,  about  \  mile  south  of  the  outcrop  whence 
the  previous  one  was  found,  yielded  6*20  per  cent,  silica ;  2S-85 
per  cent  iron;  21*10  per  cent,  manganese,  probably  present 
as  dioxide;  14*00  per  cent,  lead,  probably  present  as  carbonate. 
They  both  contain  lime,  <fea,  but  the  other  elements  have  not  been 
estimated. 

Cassiterite,  —  Some  large  well  developed  crystals  of  brown 
tinstone  in  quartz,  about  1|  inch  in  diameter,  from  Jingellic 
Mine  on  the  Upper  Murray. 

Zincite. — Red  oxide  of  zinc,  mistaken  by  local  miners  for  calamine, 
from  the  Vegetable  Creek,  New  England. 

Topaz, — Fairly  well  crystallised  topaz  from  Scrubby  Gully, 
New  England,  from  ^  inch  to  1^  inches  long. 

Beryl, — A  rolled  fragment  of  about  J  inch  x  f  inch,  not  of 
very  good  colour,  and  much  flawed. 

Garnets,  —  Common  red,  crystallised  in  chlorite,  from  New 
England. 

Diamonds, — In  twin  crystals  of  imperfect  three-faced  octohedra, 
united  by  a  plane  parallel  to  a  face  of  the  octohedron.  Sent  by 
Mr.  C.  S.  Wilkinson;  obtained  from  the  Sydney  Diamond  Mining 
Company,  near  Inverell.  A  collection  of  minerals  accompanying 
the  diamonds  in  the  Bengonoway  Diamond  Mine,  is  also  exhibited. 
Although  these  are  somewhat  the  same  as  occur  at  Bingera  there 
are  well  marked  and  characteristic  differences. 
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On  the  Composition  of  some  Piimice  and  Lava 
from  the  Pacific. 

By  A.  LiYERSiDQE,  F.RS.,  FrofessOT  of  Chemistiy  in  the 
University  of  Sydney. 


[Read  htfore  the  Royal  Society  of  2i.S.  W.,  1  December,  1886,] 


BONDI. 

Fumice, — Masses  of  pumice  are  frequently  cast  upon  the  beach 
along  the  coast  of  New  South  Wales,  and  at  times  are  also 
found  in  the  harbours,  and  they  are  not  unfrequently  picked  up 
within  the  Sydney  harbour. 

The  source  of  this  pumice  is,  of  course,  a  foreign  one,  and 
doubtless  it  is  derived  from  more  than  one  of  the  volcanic  centres 
in  the  Pacific,  but  which  of  them  does  not  as  yet  appear  to  be 
veiy  clear. 

It  is  always  waterwom,  and  at  times  more  or  less  coated  with 
serpulse,  and  has  evidently  been  long  in  its  travels  across  the  sea. 
It  is  stated  to  be  more  abundant  after  an  easterly  gale,  and  is 
found  more  often  on  the  north  side  of  the  inlets  along  the  coast 
than  in  other  situations ;  in  size  the  pieces  vary  from  quite  small 
fragments  to  pieces  9  or  12  inches  through. 

Some  of  the  specimens  are  black  and  others  are  white,  or  rather 
of  a  dirty  white  or  grey  colour. 

Thinking  that  the  chemical  composition  might  throw  some  light 
on  their  source,  analyses  were  made  of  a  specimen  of  each  variety 
with  the  following  results  : — 

Black  pwnice. — Bondi  beach. 

Chemical  composition  : 


MoiBtore 

...      -147 

Silica        

63-630 

Alumina 

17-994 

Iron  sesquioxide  ^ 

6-838 

Iron  monoxide     

traces 

Manganese  monoxide     ... 

-691 

lime         

4-205 

Magnena 

Soda         

none 

4-262 

Poteh      ... 

...    3-809 

Sp.  gr.  2*307  at  15^0.  in  powder. 
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White  jnimice. — Bondi  beach,  much  waterwom. 

Chemical  composition  : 

Moiature 1-818 

Silica         68-149 

Alumina 16-493 

Iron  sesquioxide 3-255 

Iron  monoxide none 

Manganese           *256 

Lime         4-005 

Magnesia none 

Soda          3-881 

Potash      ..,        1-590 


99-447 


Sp.  gr.  2-107  at  18°C.  in  powder. 

I  have  not  been  able  to  analyse  any  of  the  specimens  of  pumice 
from  the  islands,  so  that  no  direct  comparison  can  be  made 
between  their  composition  and  that  of  the  drift  pumice,  but  on  com- 
paring the  above  analysis  with  those  of  the  Krakatoa  pumice  of  the 
1883  eruption,  a  very  great  resemblance  is  at  once  seen,  although 
there  are  points  in  which  they  differ  in  composition ;  the  most 
striking  being  the  absence  of  any  magnesia  in  the  Bondi  speci- 
mens. Although  the  Bondi  specimens  were  collected  some  years 
before  the  Erakatoa  eruption  of  1883,  they  may  possibly  have  been 
drifted  across  from  previous  eruptions  in  that  district. 

It  would  be  very  interesting  to  trace  the  limits  of  the  distribu- 
tion of  drift  pumice  along  the  Australian  coast,  and  I  trust  that 
some  one  will  Undertake  this  duty. 

Lavd, — Chocolate  coloured,  from  the  island  of  Tanna,  very 
vesicular  and  almost  a  pumice  in  structure  (See  Kocks  from  New- 
Britain  and  New  Ireland,  A.  Liversidge,  F.R.S.,  Journ.,  Roy. 
Society,  N.S.W.,  1882);  and  in  specific  gravity  it  is  just  over  1-0, 
since  it  slowly  sinks  in  water,  but  the  powder  has  about  the  usual 
density  of  rocks. 

It  also  contains  small  white  glassy  crystals  of  felspar.  This 
specimen  was  collected  by  the  late  Commodore  GoodenougL 


CJiemical 

composition .- 

Moisture 

...      -201 

Silica        

...  57-041 

Alumina 

...  19-512 

Iron  sesquioxide ... 

...    5-499 

Iron  monoxide    ... 

...    2-714 

Manganese  monoxide    . 

...    2053 

Lime         

...    8-167 

Magnesia 

Soda          

...     none 
...    2-831 

Potash      



...    2-375 

100*383 
Sp.  gr,  2-720  at  21  -2^0.  in  powder. 
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Lava, — ^From  Port  Resolution,  Island  of  Tanna.  This  is  a 
black  vesicular  rock,  with  a  pitchy  or  resinous  lustre  on  the  freshly 
fractured  surfaces  The  weathered  surfaces  are  brown,  and  in  the 
interior  of  some  of  the  vesicles  scattered  through  the  lava  are 
white  glassy  crystals  of  felspar. 

Chemical  composition  : 

Hygroscopic  moisture *139 

Silica         53-312 

Alumina 9-007 

Iron  sesquioxide 17*339 

Iron  monoxide 2*002 

Magnesia *727 

Lime         9*058 

Manganese  monoxide    ^ 1*443 

Soda  3*417 

Potash       3-347 


99*791 


Sp.  gr.  2-686  at  15T. 
The  proportion  of  iron  to  this  rock  is  unusually  large. 
Lava, — I'From  the  island  of  Tanna.     This  is  a  black  scoriaceous 
and  vesicular  lava;  the  freshly  fractured  surfaces  are   highly 
lustrous,  like  the  foimer  lava  it  contains  isolated  small  glassy 
crystals  of  felspar. 

Cliemical  composition  : 
Moisture  ... 
Silica 

Alumina   ... 
Iron  sesquioxide 
Iron  monoxide 
Manganese 
Magnesia  ... 
Lime 
«oda 
Potash      ... 

Sp.  gr.  2*666  at  15T.  100*724 

Thus  there  is  a  considerable  difference  in  the  composition  of 

these  two  lavas.  ^  ..     m  »t 

Comparative  Table. 
wi  - 

Moisture  at  lOOT... 

Silica  

Alumina      

Iron  sesquioxide    ... 
Iron  monoxide 
Manganese  monoxide 

Lime 

Magnesia     

Soda 

Potash         


•241 

..  56*755 

..  21*096 

..    4-521 

..    3021 

..   traces 

•  •       If 

...    9-014 

...    2-804 

...    3*272 

pumice,  BondL 

Black  pumice,  BondL 

...       1*818 

•147 

...     68*149 

63*630 

...     16*493 

17*994 

...      3*266 

6-838 



traces 

•256 

•691 

...      4005 

4*205 

none 

none 

...      3-881 

4*252 

...      1*590 

3*809 

99.447 

100*566 

Sp.  gr. ... 


2107 


2*307 
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ChocoUte 

Lava,  Port 

Lav». 

Kiakatoa,  1888.           1 

lavEyT^mzuu 

Resolu- 

Tanna^Soo- 

L 

2. 

8. 

tion. 

liaceom. 

Ix)S8  on  iguitiou 

...       217 

2-74 

212 

•201 

-139 

-241 

•Silica 

...    63-30 

65-04 

66-06 

67-041 

53-312 

66-755 

AlPTy^iTift 

..      14-62 

14-63 

1503 

19-512 

9-007 

21^096 

Iron  sesquioxide 

•••      6^2 

J4-47 
2-82 

•28 

5-499 

17-339 

4-521 

Iron  monoxide 

3-66 

2-714 

2-002 

3-021 

Manganese  ... 

•28 

trace 

trace 

2-053 

1-443 

traces 

Lime 

...      4-00 

3*34 

2-71 

8-157 

9-058 

9-014 

Magnesia     ... 
Soda 

...       1-66 

1-20 

■81 

none 

•727 

traces 

...      614 

4-23 

4-25 

2-831 

3-417 

2-804 

Potash 

.,.      1-43 

•97 

3-41 

2-375 

3-347 

3-272 

*Titanic  acid 

...       1-08 

•38 

... 

... 

... 

99-35      99-44    10071    100383     99-791    100724 


Sp.gr 2-720       2-686       2666 

No.  1  by  Saner,  No.  2  by  Renard,  No.  3  by  K.  Oebbeke.     Joum.  Chem. 
Soc.  1884,  p.  974-5. 

Discussion. 
Mr.  G.  A.  Llotd,  M.L.A.,  said  it  was  a  matter  of  very  great 
importance  that  such  subjects  should  be  studied  and  brought  more 
prominently  before  the  public.  "When  gold  was  discovered  in 
California  in  1850,  the  export  of  that  metal  was  very  great,  and 
so  it  continued  for  several  years ;  but  after  a  time  the  out-put  of 
gold  decreased,  and  silver  took  its  place.  In  travelling  through 
Nevada  recently,  he  had  the  opportunity  of  speaking  to  several  of 
the  principal  mine-managers,  and  went  through  every  portion  of 
two  or  three  of  the  mines,  from  which  a  large  quantity  of  silver 
and  lead  had  been  brought  to  market.  He  found  the  quartz  to 
be  very  much  like  that  found  here.  Many  men  in  some  of  the 
American  mining  districts  who  had  been  proprietors  of  shares  in 
silver-mining  companies  had  made  fabulous  foi-tunes — bexjame 
silver  kings  in  fact  We  were  passing  through  a  similar  mining 
history  to  that  of  America ;  we  are  just  beginning  to  discover  the 
silver,  and  although,  up  to  the  present  we  have  been  merely  scratch- 
ing the  surface,  we  are  getting  in  this  way  fair  quantities  for  our 
labour.  There  is  no  doubt  that  the  information  we  are  getting 
from  Broken  Hill  and  Sunny  Comer  proves  that  there  is  a  great 
future  for  the  silver-mining  industry  in  the  colonies.  The  out- 
puts from  the  two  places  mentioned  may  increase  to  an  enormous 
extent,  and  any  information  that  is  given  by  scientific  men  cannot 
fail  to  be  extremely  welcome.  All  the  members  present  would 
agree  with  him  that,  if  by  increasing  our  scientific  knowledge  we 
could  augment  our  commercial  prosperity,  we  should  achieve  some- 
thing quite  in  accord  with  the  objects  of  the  Society.  He  then 
suggested  that  the  meetings  should  be  of  a  more  popular  character, 
and  that  lectures  similar  to  those  delivered  before  the  societies 
elsewhere  yrould  be  well  received. 
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Mr.  C.  S.  Wilkinson  said  we  were  indebted  to  Professor 
Liversidge  for  the  information  imparted  respecting  the  geology  of 
New  Guinea.  During  the  Australian  Geographical  Society's 
expedition  up  the  Strickland  River,  the  Cretaceous  formation  was 
found  almost  along  its  whole  length ;  and  on  ascending  one  range 
it  seemed  as  if  the  country  were  almost  flat  and  undulating, 
showing  that  the  Cretaceous  formation,  in  all  probability,  extended 
in  that  direction.  Professor  Liversidge's  observations  now  prove 
this  to  be  the  case,  and  form  a  very  important  contribution  to  our 
knowledge  of  that  part  of  New  Guinea. 
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Notes  upon  Floods  in  Lake  George. 
By  H.  C.  Russell,  B.A.,  F.RS.,  &c. 


[Read  be/ore  iJce  Royal  Society,  N,S,  fT.,  1  December,  1S80,] 


The  history  of  floods  in  out*  rivers  and  lakes,  if  it  could  be 
accurately  written,  would  form  one  of  the  most  important  chapters 
in  the  history  of  our  climate,  and  probably  throw  much  light  upon 
the  laws  which  control  the  changes  in  seasons  that  have  such 
prominent  effects  upon  a  country  like  this,  almost  wholly  devoted 
to  pastoral  pursuits.  It  is,  however,  impossible  now  to  find  the 
materials  for  such  a  history,  and  the  few  facts  which  have 
rewarded  me  for  some  considerable  time  devoted  to  the  enquiry, 
seem  under  these  circumstances  of  sufficient  importance  to  place 
before  you;  in  order  to  make  the  record  permanent,  and  if 
possible  draw  from  the  recesses  of  memories  still  active,  important 
testimony  upon  the  question  under  discussion.  So  far  as  I  have 
been  able  to  gather  the  opinions  of  those  who  know  most  about 
Lake  George,  they  do  not  seem  to  have  shaped  themselves  into 
anything  like  a  theory,  which  would  place  limits  of  time,  and 
extent  to  the  floods  which  have  from  time  to  time  covered  up  tens 
of  thousands  of  acres  of  the  richest  pasture  land  for  years,  and 
I  have  not  therefore  to  detain  you  by  discussing  any  theoiy  which 
has  already  been  given  to  the  world.  And  before  giving  my  own 
view  upon  the  subject,  I  should  like  to  call  your  attention  to  the 
fact  that  the  floods  in  a  lake  which  has  no  outlet  produce  very 
different  effects  from  those  we  see  in  rivers.  In  the  latter  case 
the  water  speedily  returns  to  its  level  and  leaves  a  record  for  the 
season  in  which  it  took  place.  But  in  the  lake  a  similar  flood 
produces  an  accumulation  of  water  which  takes  many  years  to 
evaporate,  and  to  a  certain  extent  masks  the  effects  of  subsequent 
rains,  such  at  least  is  the  case  in  Lake  George,  which  has  no 
outlet  except  evaporation.  My  object  in  collecting  these  facts 
was  two-fold;  first,  to  preserve  them  for  future  reference,  and 
secondly,  to  see  if  they  would  throw  any  light  upon  the  nineteen 
years  period  which  is  so  well  marked  in  the  floods  in  the  river 
Darling ;  but  in  the  lake  the  accumulation  of  water  seems  to 
soften  out  the  curves,  and  the  particular  floods  cannot  be  seen  so 
well,  and  in  some  cases  not  at  all,  and  then  the  history  of  the 
rising  and  falling  of  the  lake  is  too  incomplete. 

Only  a  small  ridge  divides  the  catchment  of  the  lake  from  that 
of  the  Hawkesbury  River,  and  we  know  from  rain  observations 
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made  at  Goulbum  on  the  Hawkesbury  side  of  the  lake,  and  at 
Gungahleen  on  the  other  side,  that  the  average  rainfall  on  the  two 
catchments  there  is  about  the  same.  So  that  very  heavy  floods  in 
the  river  coincide  in  time  with  very  heavy  floods  in  the  lake.  I 
mention  this  because  from  it  we  may  reasonably  infer  the  state 
of  Lake  George  from  the  state  of  the  Hawkesbury  during  the  years 
1816,  1817,  and  1818.  In  the  autumn  of  1816  there  were  three 
great  floods  in  the  Hawkesbury,  while  the  three  preceding  years 
had  been  very  dry,  and  there  seems  to  be  no  doubt  that  in  1 816  the 
lake  suddenly  rose,  as  shown  in  the  diagram,  for  when  found  in 
1818  it  was  "full  of  water." 

I  have  been  working  now  for  many  years  trying  to  elucidate 
the  sort  of  mystery  that  seemed  to  hang  about  Lake  George,  and 
with  a  view  of  getting  reliable  data  as  to  the  rise  and  fall  of  the 
lake  and  other  matters,  on  February  18th,  1885,  I  erected  the  lake 
register  described  in  my  anniversary  address  to  the  Royal  Society, 
May,  1885,  and  took  the  0  line  of  its  printed  sheet  as  datum  line, 
there  being  at  the  time  no  other  available ;  the  recording  pencil  was 
made  to  mark  at  the  zero,  so  that  the  water  level  on  February,  1 885, 
is  the  zero  of  the  lake  register.  But  it  was  known  that  careful 
levels  had  been  taken  of  the  base  line  at  the  other  side  of  the  lake, 
and  that  Mr.  Chi8holm,Mr.  Kenny,  and  others  had  frequently  noted 
the  condition  of  the  lake  and  measured  the  depth  of  the  water ; 
and  it  was  obviously  very  desirable  to  connect  sJil  these  measures, 
and  also  the  still  older  ones  on  the  original  surveys  of  the  land 
round  the  lake.  These  go  back  to  1828  and  are  invaluable  as. 
reliable  data  amongst  much  that  is  unreliable.  I  began  by 
measuring  in  twelve  places,  some  distance  apart,  the  difference  in 
level  between  the  1874  flood  line  and  the  then  height  of  the 
water.  Some  of  the  flood  marks  were  black  rings  on  dead  trees, 
and  others  the  well  defined  gravel  line  marking  high-water.  Kone 
of  these  marks  were  as  definite  as  one  could  wish;  but  the 
variation  in  the  dififerent  measures  was  only  1^  inches,  and  the 
mean  of  all  gave  11  ft.  11  in.,  which  was  near  enough  for  my 
purpose.  As  I  collected  the  records  it  became  evident  that  to  tie 
them  all  together  it  would  be  necessary  to  do  four  things.  First,  to 
take  a  line  of  levels  from  the  top  of  the  terminal  stone  of  the  base 
line  to  the  water,  which  would  connect  the  base  line  datum  with 
the  lake  register  datum.  Next  to  take  sounding  of  the  lake  over 
the  same  ground  that  Mr.  Ohisholm  had  gone  before,  and  to  find 
the  deepest  placa  This  would  connect  Mr.  Chisholm's  soundings 
with  the  lake  register  datum,  and  collect  all  notes  in  which  the 
depth  of  the  lake  was  given ;  and  thirdly,  to  find  the  fall  per  milQ 
at  each  end  of  the  lake,  so  that  the  surveys  and  references 
to  the  size  of  the  lake  might  be  converted  into  statements 
of  ihe  he^ht  oi*  rather  depti^  of  the  water,  and  thus  connect 
them  with  all  the  others;  and  IsiStly^^to  find  the  present  length  ol 
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the  lake.  In  the  first  few  days  of  January,  1887,  Mr.  Glover 
carried  out  these  measures  for  me,  and  reports  as  follows : 
"January  9th,  1887,  I  have  taken  the  levels  from  the  top  of  the 
south  terminal  of  the  base  line  near  Mr.  Powell's  house  to  the 
water,  and  find  the  difference  is  59*84  feet.  I  have  taken  the  sound- 
ings over  the  same  places  that  Mr.  Chisholm  sounded,  and  find 
the  deepest  place  is  8  feet  2  inches,  the  other  particulars  of  sound- 
ing will  be  found  on  the  plan  of  the  lake.  I  find  that  at  the  south 
end  of  the  lake  the  rise  in  60  chains  is  10*28  feet,  that  is,  from 
the  present  water  line  towards  high-water  mark  there  is  a  rise  of 
10*28  feet  in  60  chains ;  but  this  rate  is  not  maintained  in  the 
water,  for  there  I  found  that  from  the  edge  of  the  water  to  a 
distance  of  1  mile  in  the  fall  was  only  4  feet. 

At  the  north  end  of  the  lake  the  change  of  level  is  not  so  rapid 
there  from  the  water  (present  edge)  1  mile  towards  the  high-water 
n^ark  there  is  a  rise  of  7*07  feet,  and  in  1  mile  the  other  way ; 
that  is,  into  the  water  there  is  a  fall  of  only  1  -80  feet.  I  carried 
the  levels  also  from  the  water  up  over  the  first  gravel  ridge  into 
the  wet  lagoon,  i.e.,  the  gravel  ridge  that  Mr.  Beit  cut  through  in 
order  to  drain  the  lagoon.  I  found  the  top  of  the  gravel  ridge 
32*90  feet  above  the  water,  and  the  bed  of  the  lagoon  is  16*08  feet 
above  the  water,  and  therefore  16*82  feet  below  the  gravel  ridge. 
I  have  sounded  the  lake  over  the  lines  on  Mr.  Chisholm's  rough 
plan,  and  find  the  water- in  Oooper-'s-  Bay  8  feet  2  inches  where  he 
makes  it  21  feet,  and  the  deepest  place  is  in  the  middle  of  the 
lake  9  feet  1  inch." 

•  "  I  find  the  railway  marked  tree  at  the  end  of  the  water  at  the 
south  end  is  62,  and  at  the  north  end  32,  the  lake  is  therefore 
now  15  miles  long." 

'*  I  may  mention  that  from  the  present  water  to  high- water  mark 
at  the  south  end  is  73  chains,  and  at  the  north  end  100  chains." 
The  details  of  these  levels  will  be  found  on  the  map  and  on  the 
section  of  the  laka 

It  will  be  seen  in  the  section  that  the  lake  was  sounded  for  1  mile 
at  each  end,  and  for  a  short  distance  in  the  middle,  and  it  has 
been  assumed  that  the  bottom  is  fairly  uniform  in  slope. 

In  taking  the  levels  Mr.  Glover  started  from  the  top  of  the 
cap  on  the  south  terminal  stone  of  the  base  line,  but  the  base  line 
levels  were  to  the  mark  under  the  cap,  i.e.,  0*75  feet  below  Mr. 
Glover's  point.     We  may  now  see  how  these  connections  come  out. 

Base  Termnal  above  Bottom  of  Lake. 

feet 
Top  of  base  terminal  to  water,  9th  January,  1887  ..  69*84 
Depth  of  water  in  deepest  part,  9  feet  1  inch  9*08 

Difference  from  top   of    stone  tenninal  to  bottom 

of  lake 68*92 

Cap  of  pier  0*75 

Base  Line  terminal  mark  above  bottom  of  lake      ...    G8*17 
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Again, 

18V1,  August,  lake  water  by  section  of  lake  below- 
south  terminal 49 

Depth  of  water  then  by  sounding      19 


2  11 

56 

2 

11 

11 

Bottom  of  lake  to  top  of  south  terminal  of  base    ...     63 

1874  Flood  Level  bdow  South  Terminal  of  Base. 

ft  In.  feet 

59S4 

0*75 
Base  terminal  above  water,  9th  January,  1887        ...    59    1  =  "kciTna 

Lake  register  datum  above  January,  1887i  level     ... 

Lake  registei;  datum  below  base  terminal     

Lake  register  datum  below  1 874  flood  

1874  flood  water  below  base  terminal,  south  end    ... 

Depth  of  vxUer  in  1874  Flood, 

By  Mr.  Chisholm*s  soundings 

Again, 

Base  terminal  above  bottom  of  lake 

1874  flood  below  base  terminal  

Depth  of  water  in  1874  flood 

Again, 

South  terminal  of  base  by  survey      

June,  1878,  railway  level  made  water  in  lake 

Difference       

In  June,  1878,  the  water  was  below  base  terminal... 
Bottom  of  lake  is  below  base  terminal  

Depth  of  water  in  June,  1878,  by  sun^ey     

Hallway  surveyor  made  the  water  5  ft.  6  in.  below 
1874  level  in  June,  1878       

Depth  of  water  in  1874 24    8 

Depth  of  toat€7'  in  Jime,  1878. 

Depth  of  water  in  1874  flood— Mr.  Chisholm         ...    24    6 
Railway  surveyor  measured  the  difference  between 
1874  flood  and  water  in  June,  1878,  and  made  it 
5  ft.  6  in.         5    6 


44 

3 

=  44-25 

ft 

in. 

24 

6 

68 

2 

44 

3 

23  11 

feet 

2,27 
2,22 

!i 

above  sea 

99 

ft 

in. 

49 

0 

68 

2 

19 

2 

5 

6 

19    0 


Depth  of  water  in  1874  flood— Mr.  Chisholm          ...     24  6 
January,  1878,  water  4  ft.  7  in.  below  1874  flood  ; 

evaporation  half-year  10  in.,  to  June,  1878          ...      5  6 

19  1 
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In  June,  1878,  as  will  be  seen  the  three  measures  agree  within 
2  inches,  which  is  satisfactory.  But  if  we  take  the  depth  of  the  lake 
in  1874  flood  from  the  levelling  it  comes  23  ft.  11  in.,  or  7  in.  less 
than  Mr.  Chisholm  makes  it.  A  difference  which  cannot  be  con- 
sidered large  when  the  level  of  the  water  varies  so  much  under 
the  action  of  wind. 

In  February,  1885,  I  determined  the  fall  from  1874  flood  as 
stated  above,  and  made  it  1 1  ft.  1 1  in.  Since  then  to  January, 
1887,  the  lake  has  fallen  2  ft.  11  in.,  or  in  all  14  ft.  10  in.,  and  I 
have  used  Mr.  Glover's  determination  of  the  difference  between 
the  bottom  of  the  lake  and  the  base  line  terminal,  because 
these  levels  and  soundings  were  carefully  taken  about  the  same 
date.  Now  Mr.  Glover  found  the  deepest  water  9  ft.  1  in.,  which 
added  to  14  ft  10  in.,  makes  23  ft.  11  in.,  as  the  depth  of  the  lake 
found  in  this  way.  In  1874  flood  Mr.  Chisholm  made  it  24  ft  6  in. 
I  mention  these  differences  to  show  what  uncertainty  attaches  to 
them  ;  but  the  constant  register  of  the  lake  shows  such  variations 
in  level,  sometimes  amounting  to  a  foot,  that  I  am  not  surprised 
at  a  difference  in  the  depth  of  the  lake  found  by  measures  quite 
unconnected. 

These  values  of  the  depth  of  water  in  the  lake,  depending  upon 
different  persons  and  measures  and  methods,  show  a  satisfactory 
agreement,  and  make  it  evident  that  the  connecting  links  of  the 
different  measures  are  sufficiently  accurate  for  the  present 
purpose ;  and  it  will  be  seen  in  reading  through  the  statements 
collected  from  various  sources  that  many  apparently  loose  state* 
ments  can  now  be  converted  by  means  of  this  knowledge  of  the 
lake  into  useful  data,  and  the  majority  are  very  consistent  In 
one  or  two  cases,  however,  the  rate  of  fall  in  the  level  of  the  lake 
owing  to  evaporation  seems  to  be  too  great.  For  instance,  it  is 
stated  that  the  water  was  probably  at  its  highest  in  June,  1823, 
and  some  trees  were  then  standing  in  it  which  had  been  killed  by 
the  rise  in  the  water,  and  had  not  then  lost  their  bark,  while 
others  further  in  were  quite  bare.  The  water  must  therefore  been 
about  as  high  as  in  1874,  i.e.,  24  ft  6  in.  deep.  In  1828  a  survey 
was  made  of  the  lake  by  surveyor  Dixson,  who  made  it  15  miles 
long,  the  same  as  it  is  now,  January,  1887,  and  hence  only  9  ft.  lin. 
deep,  showing  a  fall  of  15  ft  6  in.  in  five  years,  which  is  much 
more  rapid  than  any  recent  measures  have  shown ;  but  on  the 
other  hand  in  1826,  '27,  and  '28  drought  was  very  severe,  and 
the  lake  would  dry  up  faster  than  usual.  It  is,  however,  quite 
certain  from  our  present  experience  of  the  rate  at  which  the  water 
evaporates  out  of  the  lake  that  it  was  not  dry  in  1832,  as  stated 
in  my  work  on  the  climate,  upon  the  authority  of  Mr.  Styles,  and 
we  have  surveyor  Hoddle's  survey  made  in  1832,  which  con- 
clusively proves  that  in  1832  the  lake  was  almost  exactly  the 
same  depth  as  in  January,  1887.    Now  there  seems  to  be  no  doubt 
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that  in  1823  the  lake  was  as  high  as  it  was  in  1874,  for  it  is 
stated  on  good  authority  that  the  trees  extended  some  distance 
into  the  water,  and  on  the  margin  were  some  that  had  been 
recently  killed,  and  had  not  lost  their  bark,  while  further  in  were 
others  that  looked  as  if  they  had  been  dead  for  years. 

A  description  that  serves  exactly  for  1874,  except  that  when  I 
went  along  the  western  sliore  in  January,  1885,  looking  for 
indications  of  recently  killed  trees  I  could  see  none,  except  here 
and  there,  perhaps  one  in  a  mile  ;  a  tree  just  on  the  edge  of  the 
1874  flood  line,  or  a  little  above  it,  that  was  dead  or  half  dead 
evidently  from  the  action  of  the  flood  waters  on  its  roots.  These 
trees  seemed  to  have  lingered  on  for  the  ton  years,  dying  by 
degrees  ;  and  when  I  crossed  the  lake  in  1874  the  trees  that  I 
saw  on  landing  on  the  west  side  looked  then  as  if  they  had  been 
dead  for  years.  It  is  obvious  then  that  the  1874  flood  was,  but 
little  if  at  all,  higher  than  the  previous  one,  and  we  know 
certainly  that  there  was  no  flood  between  1823  and  1874,  that  at 
all  approached  these.  This  view  is  at  variance  with  that  of  some 
persons  residing  near  the  laJce,  who  think  that  all  the  trees  were 
killed  in  1871  ;  but  the  evidence  is  conclusive  that  there  have 
been  dead  trees  round  the  lake  ever  since  it  was  discovered,  they 
are  constantly  mentioned  by  the  surveyors  who  went  at  various 
tames  to  the  lake  ;  by  Sir  Thomas  Mitchell  in  1828,  1836,  and  by 
many  others,  and  as  mentioned  above  there  were  in  1823  dead 
trees  that  then  looked  old,  and  some  standing  in  the  water  that 
had  not  even  lost  their  bark.  Mr.  Glover  also  at  my  request  in 
1885  made  a  careful  examination  of  the  dead  trees  to  see  if  they 
could  be  divided  into  two  lots,  one  of  which  had  been  killed  more 
recently  than  the  others,  but  he  could  not  do  so,  they  all  seemed 
to  have  been  killed  at  the  same  time.  The  question  as  to  the 
lasting  qualities  of  the  wood  comes  in  here,  the  wood  is  apparently 
not  of  a  durable  kind  ;  but  the  water  seems  to  preserve  it  in  a 
remarkable  way.  As  the  following  statement  will  show  : — "When 
ak  the  lake  in  November,  1886,  Sir.  Glover  showed  me  a  stake 
4  ft  long,  that  he  had  pulled  out  of  the  water  so  that  it  might 
not  stake  his  boat,  he  had  seen  the  top  of  it  appear  as  the  water 
dried  up,  and  waited  until  he  could  pull  it  out  of  the  water.  I 
examined  it  and  found  that  it  had  been  a  piece  of  a  sapling 
sharpened  to  a  point  for  diiving  into  the  bed  of  the  lake,  the  cuts 
had  been  made  with  a  sharp  axe,  and  were  just  as  sharp  at  the 
comers  as  if  made  the  day  before,  and  the  wood  when  cut  was 
perfectly  sound  all  along  the  stake,  but  it  was  considerably  cut 
away  by  the  action  of  the  waves.  Now  the  lake  has  not  been  so 
\^w  as  at  present,  since  1870,  and  this  stake  cannot  have  been 
put  in  since ;  it  must  then  have  been  at  least  fifteen  years  in  its 
place  and  presented  no  sign  of  decay.  In  fact  the  water  seems  to 
preserve  the  wood,  and  it  is  not  surprising  that  trees  last  so  long 
when  killed  by  the  rise  of  the  water. 
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In  the  following  abstract  of  the  liistory  of  lake  levels  I  have 
endeavoured  to  give  the  facts  as  concisely  as  possible.  It  will  be 
seen  in  the  diagram  drawn  from  these  that  the  rise  in  1816  is 
shaded,  this  was  done  to  indicate  that  it  is  assumed  from  the  floods 
in  the  Hawkesbury  River  in  1816  that  the  lake  rose  suddenly 
that  year.  The  inclination  of  the  lake  bottom  is  useful  in 
many  cases,  for  instance,  in  1832  Surveyor  Hoddle  surveyed 
some  land  at  the  south  end  of  the  lake,  and  in  his  plan  shows  the 
then  water-line  very  clearly.  Three  years  later,  that  is  in  1835, 
he  went  there  again,  and  in  his  plan  shows  the  lake  margin  6 
chains  within  the  previous  one.  Now  where  the  inclination  is 
10*28  in  60  chains,  it  is  1  foot  in  6  chains,  and  therefore  1835 
was  1  foot  lower  than  1832. 

1816. — Very  heavy  floods  occurred  in  the  Hawkesbury  in  1816 
after  a  drought  of  three  years'  continuance.  It  was  very  wet 
in  1817,  and  a  still  higher  flood  swept  the  Hawkesbury  in 
March  this  year.  In  1818  it  was  rather  dry,  but  1819  brought 
two  great  floods  in  February.  There  were  more  floods  in 
March ;  again  in  June,  1820,  one  of  the  greatest  floods  ever 
known  in  the  Hunter  this  year. 
1818. — May,  1818,  the  blacks  told  Dr.  Throsby's  exploring  party 
when  near  Lake  George  that  there  was  a  great  body  of  water 
in  it. 
1820. — When  seen   by   the   Gfovernor  in   October,  1820,   Lake 

G^eorge  was  a  splendid  sheet  of  water. 
1821. — Mr.  J.  R  Styles  saw  the  lake  from  Governor's  Hill,  it  was 
a' magnificent  sheet  of  water  reaching  nearly  to  the  town  of 
Collector. 
1823.— From  what  the  blacks  told  him,  Mr.  H.  Hall  thought  Lake 

George  was  at  its  highest  flood  in  June,  1823. 
1824. — Messrs.  Hovel  and  Hume's  Overland  Journal  estimates  the 

lake  as  20  miles  long. 
1824. — Mr.  H.  Hall  (Climate)  there  were  some  dead  trees  in  the 
margin  of  the  lake  this  year  that  had  not  then  lost  their 
bark,  while  there  were  other  trees  farther  into  the  lake  that 
looked  as  if  they  had  been  dead  for  years ;  level  of  water 
probably  about  same  as  1823.  As  the  water  in  1874 
certainly  went  as  high  up  as  any  of  the  dead  trees,  and 
actually  killed  a  few  more,  it  would  seem  to  be  more  than 
likely  that  the  water  was  as  high  in  1823  as  in  1874. 
1825. — There  was  no  rise  this  year  in  Lake  Bathurst,  probably 

none  in  Lake  George. 
1827. — Mr.  Kenny  says  the  lake  was  not  so  deep  as  in  1876  by 

3  feet ;  18  ft.  6  in.  deep. 
1828. — ^The  lake  was  surveyed  in  August,  1828,  by  Mr.  Dixson, 
Government  surveyor,  and  found  to  be  15  miles  long,  which 
is  its  actual  length  by  raOway  marked  trees  now,  January, 
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1887,  80  that  in  1828  it  was  at  same  level  as  January,  1887. 
Mr.  Dixson's  survey  shows  that  when  Sir  Thomas  Mitchell 
said  the  lake  was  17  miles  long,  he  was  only  guessing  at  it, 
and  the  recent  surveys  show  that  the  extreme  length  in  1874 
flood  was  16  miles. 

1832. — Hoddle's  surveyed  margin  of  the  lake  in  August,  1832, 
seems  to  be  exactly  the  same  as  that  of  January,  1887  ; 
water  was  therefore  9  ft.  deep,  in  deepest  part  of  the  lake. 

1834. — Mr.  John  King  says,  "in  1834  there  was  a  road  along  the 
western  side  of  Lake  George  from  Bungendore  to  Collector,'* 
at  present  time,  January,  1887,  this  old  road  is  just  uncovered 
and  wheel  tracks  that  must  have  been  made  before  1870, 
when  the  lake  rose  and  covered  them,  look  quite  sharply  cut, 
as  if  made  a  few  days  since,  the  lake  is  now  0  ft.  deep,  and 
must  have  been  8  or  9  feet  deep  in  1834. 

1835. — Hoddle  again,  surveyed  the  margin  of  the  lake  in  1835, 
makes  it  at  the  south  end  6  chains  within  the  1832  line  ;  but 
6  chains  by  Mr.  Glover's  levelling  is  shown  to  be  equal  to  a 
fall  of  1  foot,  so  that  Lake  George  in  1835  was  1  foot  lower 
than  in  1832,  or  8  feet  deep. 

1835. — Mr.  F.  Cooper  (Climate).  This  year  the  water  was  nearly 
up  to  the  standing  timber. 

1836. — Sir  Thomas  Mitchell's  statement  that  the  lake  was  a  grassy 
meadow  this  year  must  be  taken  to  apply  only  to  the  parts 
then  dry.  For  Hoddle's  survey  shows  us  that  in  1835,  it 
was  only  1  foot  lower  than  in  1832,  and  it  was  then  as  high 
as  in  January,  1887,  so  that  in  1836  it  must  have  been  7  or 
8  feet  deep  in  the  deepest  part. 

1837. — Mr.  Powel  (Climate)  says  the  lake  was  rapidly  drying  up 
this  year. 

1838  and  1839. — Mr.  A.  Chisholm  there  can  be  no  doubt  that  in 
these  years  Lake  George  was  dry.  Mr.  W.  Davis  says 
(Climate)  the  lake  was  dry  enough  in  1839  to  drive  a  team 
across  the  middle  of  it.  But  in  October  this  year  there  were 
considerable  floods,  which  filled  Tarrago  lagoon,  and  must 
have  put  water  into  the  lake.  (See  Mr.  Kenny's  letter  as  to 
two  swamps.)  Mr.  John  King  (1838  and  1839)  :  The  whole 
surface  of  the  lake  bed  was  dry  and  firm. 

lS40,—Gotdbum  Herald.— The  depth  of  the  lake  in  1840  did 
not  exceed  3  or  4  feet,  this  rise  was  probably  due  to  the 
flood  in  October,  1839. 

1842. — Goidhum  Herald,— The  lake  was  dry  this  year,  excepting 
lagoons.     Mr.  Kenny  says  the  water  was  3  feet  deep  in  1842. 

1843. — Mr.  Massey  (Climate)  says  the  lake  was  partly  dry  this  year. 

1845. — Mr.  H.  Hall  (Climate).  This  year  I  drove  more  than 
once  from  Geary's  Gap  to  Kenny's  Point,  i.e.,  the  centre  of 
the  lake,  without  going  through  any  water. 
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1846  and  1847. — Mr.  Kenny  says  Lake  George  dried  up  com- 
pletely in  these  years,  and  remained  dry  until  1850.  Mr.  F. 
Cooper  also  says  (Climate)  Lake  George  was  perfectly  dry  in 
1848  and  1849. 

1850. — Mr.  Kenny  says  there  was  a  little  shallow  water  in  the 
lake  in  1850,  about  one-sixth  of  its  area  was  covered. 

1852. — Mr.  Kenny  says  in  the  winter  and  spring  of  1852  Lake 
George  filled  up  to  seven-eighths  of  its  size  in  1876,  and  was 
1 1  feet  deep  in  deepest  part. 

1855  to  1864.— Mr.  M.  M.  Carter  says  from  1855  to  1861  the 
northern  part  of  the  lake  was  dry,  and  used  as  a  cattle  run, 
and  I  had  10  acres  of  wheat  on  it,  where  now,  1876,  the 
water  is  15  feet  deep. 

1855. — Mr.  Dyce, — "  During  1855  the  lako  extended  from  Curren- 
dooly  Point  to  Kenny's  Point"  This  would  make  it  from  4  to 
5  feet  deep. 

1860. — I  have  no  direct  record  of  the  height  of  Lake  George  in 
1860,  but  the  year  was  the  wettest  ever  known  in  Sydney, 
and  very  wet  about  Lako  George,  40*32  in  Goulbum  where 
the  average  is  25  inches.  The  lake,  however,  does  not  seem 
to  have  risen  much  by  the  survey  next  year. 

1861. — J.  B.  Thompson's  survey,  31st  May,  1861  shows  that  the 
waterline  then  was  600  feet  from  high-water  mark,  on  the 
west  side  the  lake  falls  about  20  feet  from  high-water  mark, 
600  feet  out,  which  would  make  the  depth  in  1861  in  deepest 
part  4  ft.  6  in. 

In  January,  1885,  Mr.  Glover  levelled  and  sounded  on  the 
west  side  about  Douglas  house  where  the  lake  gauge  is,  and 
found  that  in  100  feet  from  1874  level  to  then  level  there 
was  a  fall  of  1 2  feet  ;  40  feet  into  the  water  a  fall  of  2  feet, 
in  the  next  140  feet  another  2  feet,  and  in  the  next  320  feet 
about  4  feet,  making  in  all  a  fall  of  20  feet  in  600  feet. 

1863. — The  lake  margin  by  survey  was  2^  miles  within  the 
January,  1887,  line;  and,  therefore,  taking  Mr.  Glover's 
inclination  of  the  bed  of  lake  4*5  feet,  below  the  January, 
1887,  level  4  ft  6  in.  deep. 

1864. — The  Goulbum  Herald  says  that  in  1864  Lake  George 
filled  up  by  the  heavy  rains,  and  was  in  1865  17  feet  deep. 

1865  to  1868. — Lake  George  gradually  falling. 

1868. — ^Mr.  A.  Chisholm  says  in  December,  1868,  Lake  George 
was  about  10  miles  long.  This  would  be  about  7  feet  deep,  by 
Mr.  Glover's  section  of  the  lake. 

1869. — ^The  early  levelling  on  the  base  line  shows  that  the  lake 
was  then  6  feet  deep. 

1870. — Mr.  Chisholm  states  that  in  January,  1870,  he  rode  on  dry 
land  across  the  lake  from  Jones'  point,  and  30th  June,  1877, 
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sounded  in  the  same  place  and  found  14  feet  of  water  ;  and 
in  the  deepest  part  of  the  lake  found  21  feet  water,   so  that 
lake  must  have  been  7  feet  deep  in  January,  1870. 
Mr.  Kenny  says  in  April,  1870,  the  lake  was  7  feet  deep. 
In  September,  1870,  levels  were  taken  at  the  base  line  which 
show  that  the  lake  was  then  15  feet  8  inches  deep. 

1871. — In  August,  1871,  the  levels  taken  at  the  base  line  showed 
that  the  water  wsis  19  feet  deep. 

1874. — The  highest  point  in  the  flood  in  Lake  George  was  reached 
about  1st  November,  1874.  Mr.  Chisholm  states  that  from 
January,  1870,  to  Ist  November,  1874,  the  lake  rose  17  feet 
6  inches,  and  that  in  January,  1870,  the  water  in  Cooper's 
Bay  was  7  feet  deep,  and  therefore  24  feet  6  inches  deep  at 
greatest  flood.  It  will  be  seen  in  1885  note  that  my 
measures  make  the  depth  of  the  lake  then  23  feet  10  inches 
a  difierence  which  is  not  accounted  for,  unless  the  method  of 
sounding  was  difierent. 

1876.— Writing  on  3rd  July,  1876,  Mr.  Chisholm  says,  "Judging 
from  the  experience  of  the  last  three  or  four  years,  the 
evaporation  has  equalled  the  amount  of  water  carried  into 
the  lake.  There  ai*e  large  gum  trees,  green  a  few  years  since, 
now  standing  in  the  water  dead,  evidently  killed  by  the  rise 
of  the  water.  From  this  I  should  infer  that  the  lake  is 
higher  now  than  it  has  been  for  at  least  100  years,  because 
these  large  trees  must  have  taken  that  time  to  grow." 
During  1876  winter  the  lake  has  been  at  a  standstill ;  we 
have  had  very  moderate  rains  and  nothing  approaching  a 
flood. 

Again,  on  30th  April,  1876,  the  lake  had  fallen  2  feet  9  inches 
below  its  highest  point 

In  January,  1876,  the  base  line  levels  make  Lake  Greorge 
21  feet  6  inches  deep. 

1877. — On  30th  April,  1877,  Mr.  Chisholm  again  measured  the 
lake  and  found  it  3  feet  11  inches  below  highest  flood.  On 
30th  June  he  sounded  Cooper's  Bay,  and  the  deepest  water 
was  21  feet. 

1878. — On  1st  January,  1878,  Mr.  Chisholm  again  measured  the 
lake  and  found  it  4  feet  7  inches  below  highest  flood.  On 
the  10th  of  June  Mr.  Mountain,  railway  surveyor,  made 
the  lake  water  5  feet  6  inches  below  highest  flood  mark,  and 
2,225  feet  above  sea  level. 

1883, — In  March,  1883,  Mr.  Glover  >4sited  Lake  George  and 
made  a  mark  on  the  rocks,  at  Cooper's,  at  the  height  of  the 
water.  Again  visiting  the  place  in  January,  1887,  he  found 
the  mark  5  feet  above  the  water,  which  would  make  the  lake 
then  14  feet  deep. 
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1885. — 18th   February,    1885,   lake  register  started,  lake  level 
found  to  be  11  ft.  11  in.  below  1874  flood,  and  the  lake  12 
feet  deep,  at  deepest  place. 
1886. — ^Lake  register  shows  a  fall  to  Slst  December,  of  19  inches. 

Lake  10  feet  5  inches  deep. 
1887.— 9th  January,    1887,   lake   9  feet  deep,   by   Mr.  Glover's 
sounding,  having  fallen  by  register  1  feet  5  inches. 

Particulars  of  these  recent  measures  will  be  found  in  an 
earlier  page. 

For  the  valuable  map  of  Lake  George  which  accompanies  this 
paper  I  am  indebted  to  the  Surveyor-Cieneral,  and  to  Mr.  Furber, 
for  the  very  great  trouble  he  has  taken  to  search  out  every 
available  particular  about  the  lake  to  be  found  in  old  surveys. 
The  map  is  carefully  made  to  scale,  and  wherever  possible  it 
shows  the  waterline  from  the  old  surveys,  points  in  the  history  ; 
which  are  of  very  great  importance  because  of  their  accuracy, 
such  soundings  as  we  have  are  also  shown,  it  is  worthy  of  note 
that  the  lake  is  smaller  than  has  been  frequently  stated 
authoritatively.  It  certainly  never  was  20  miles  long  since' 
white  men  have  known  it,  and  probably  not  for  thousands  of 
years.  Although  at  some  distant  period  it  must  have  been  much 
more  than  20  miles  long,  with  a  depth  at  least  double  of  our 
greatest  record.  The  proof  of  this  is  to  be  found  in  the  gravel 
thrown  up  by  it,  the  extent  of  flat  land  at  both  ends,  and  the 
unmistakable  relics  of  great  floods. 

The  section  of  part  of  the  base  line  showing  the  various  water 
levels  and  dates  has  been  made  from  all  the  available  data,  and 
is  convenient  for  reference,  showing  the  relation  between  the  water 
at  various  times  and  a  fixed  point,  \^hich  is  the  southern  terminal 
of  the  base  line.  I  have,  in  the  absence  of  complete  sounding  of 
the  lake,  been  obliged  to  assume  that  the  deepest  point  found  by 
Mr.  Glover  is  the  bottom  •  of  the  lake ;  but  there  can  be  little 
doubt  that  this  is  so,  and  in  any  case  the  real  datum  is  the  base 
terminal.  Mr.  Glover's  levelling  and  sounding  are  shown  in  the 
section  of  the  lake,  but  it  must  be  borne  in  mind  that  the 
sounding  extended  1  mile  into  each  end  of  the  lake,  and  about  1 
mile  in  the  middle.  The  lake  bed  is,  however,  so  even  in  its 
inclination  that  the  section  may  be  taken  as  correct 

Mr.  Licensed-Surveyor  T.  Russell  says,  "Li  August,  1871,  I 
went  with  Mr.  Surveyor  Betts  frequently  about  Lake  George  in  a 
boat  marking  the  trig,  stations  on  its  sides,  and  we  took  soundings 
all  about  the  lake  with  a  view  of  finding  the  deepest  part  of  it ; 
the  central  parts  varied  in  depth  from  16  to  19  feet ;  19  feet  was 
the  deepest  place  we  could  find  after  sounding  it  nearly  all  over. 
I  was  surprised  at  this,  for  I  had  the  impression  that  it  was  much 
deeper." 

This  work  shows  the  necessity  for  complete  soundings  of  the 
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lake  ;  but  I  have  not  time  now  to  wait  for  them,  the  section  also 
should  be  carried  north  and  south  to  the  possible  limits  of  the  lake 
which  for  the  same  reason  must  wait  completion. 

The  letters,  &c.,  which  follow  contain  many  Taluable  statements, 
and  throw  light  on  several  points.  One  of  the  early  difficulties  in 
collecting  data  was  that  the  statements  were  often  quite  contra- 
dictory, one  saying  the  lake  was  dry  at  a  ceiiiain  time  while  the 
other  affirmed  that  the  water  was  3  or  4  feet  deep.  Mr.  Kenny 
shows  us  that  both  may  be  true,  i.e.,  that  there  might  be  a  dry 
road  over  the  lake  whilst  there  were  swamps  on  either  side  of  it 
3  or  4  feet  deep. 

Mr.  Kenny,  18th  August,  says :  Lake  might  be  dry  across  from 
a  point  1  mile  N.W.  of  Kenny's  Point  to  Geary's  Gap,  while 
there  would  still  be  a  considerable  sheet  of  water  towards  Collector 
about  4  feet  deep  and  another  towards  Bungendore  of  the  same 
depth,  neither  of  which  might  be  seen  owing  to  Fat  Hen  and 
other  plants  growing  on* the  dry  part  This  may  account  for 
some  of  the  statements  making  it  appear  that  the  lake  bed  could 
be  crossed  here  dry  shod,  whilst  others  asserted  that  it  was  not  dry. 

Mr.  Mowle's  letter  explains  the  muddy  waterhole  so  often 
mentioned ;  it  was  a  waterhole  at  the  end  of  the  swamp  at  the 
Collector  end  of  the  lake,  and  was  used  by  shepherds  and  teamsters. 

In  November,  1881,  Mr.  S.  Ranger  began  to  observe  the  rate  of 
fall  in  the  water  of  Lake  George,  and  found  that  in  twenty-two 
weeks  it  had  fallen  22  inches.  Probably  this  was  a  very  dry  time, 
as  this  rate  is  seldom  reached  now;  about  20  inches  in  a  year  is  the 
usual  rate  of  falL  Mr.  Hanger  also  says  that  in  March,  1884,  he 
tried  with  a  level  and  found  that  the  lake  had  fallen  11  feet  8 
inches  below  the  highest  mark. 

Mr.  J.  Matthews,  under  date  Lake  George  Base  Line,  22nd  April, 
1870,  the  men  have  been  three  weeks  removing  logs  from  under  and 
on  top  of  bridge.   The  creek  rose  2  feet  higher  than  in  previous  rains. 

Again,  28th  April :  We  have  had  the  highest  flood  known  for 
twenty  years.  It  rose  2  feet  into  Mr.  Osborne's  house  (old 
Cui'randooley),  washed  away  the  base  line,  bridge,  and  put  2  feet 
of  water  on  to  the  lower  part  of  the  base  lina 

Again,  14th  May,  1870,  the  lake  is  now  6  feet  above  its  ordinary 
level. 

Probably  water  in  Butmaroo  Creek  in  diagram  was  considered 
at  ordinary  level,  for  it  is  6  feet  below  the  bridge.  He  also 
says  the  North  end  of  the  line  is  under  water.  Now  by  the 
diagram  that  would  make  the  water  6  inches  over  the  bridge  at 
Butmaroo  Creek.  As  Mr.  Matthews'  statements  would  not  depend 
upon  levelling,  but  only  what  he  saw  when  going  about,  there  seems 
little  doubt  that  the  water  shown  in  Butmaroo  Creek  was  the 
level  of  the  lake  when  the  line  was  laid  out ;  up  to  August,  1870, 
therefore,  the  lake  had  risen  10  feet. 
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Ejctract  from  the  Beport  of  the  Commissioner  of  Enquiry)  John 
Thomas  Bigge)  into  the  condition  of  New  South  Wales. 

In  his  report  on  Agriculture,  page  7,  he  says,  date  end  of 
October,  1820,  "  Lake  Bathurst  is  about  12  miles  round.  Mr. 
Meehan,  Deputy  Surveyor  General,  who  visited  the  lake 
{Bathurst)  in  1818,  is  of  opinion  that  it  had  much  increased  in 
size  in  the  interval";  1819  wet,  three  floods  in  Hawkesbury  this  year. 
Several  trees  and  shrubs  in  the  margin  of  the  lake  appeared  to 
have  been  lately  surrounded  with  water,  the  colour  of  which  was 
strongly  tinged  with  ochreous  clay  of  the  shores.  "On  approaching 
the  N.R  shore  of  Lake  George  the  swampy  meadows  are  of 
greater  extent,  and  reach  to  the  margin  of  the  lake,  where  they  are 
separated  by  rocky  projections  of  sandstone.  The  extent  of  the 
lake  from  N.  to  S.  is  nearly  18  miles  and  its  main  breadth  is  from 
5  to  7  miles.  Dead  trees  were  observed  in  it  to  a  considerable 
distance  Jrom  its  present  shores  and  the  person  who  had  discovered 
it  in  the  month  of  August  preceding,  that  is  1818,  seemed  im- 
pressed with  the  belief  that  the  expansD  of  water  had  considerably 
increased." 

The  water  itself  had  been  represented  to  be  salt,  but  it  was 
found  by  experiment  to  bo  remarkably  soft  though  turbid.  The 
lake  is  bounded  on  the  west  by  a  table  chain  of  rocky  hills 
elevated  from  800  to  1,500  feet  above  its  level,  and  it  was  from 
one  of  these  that  Mr.  Oxley  thought  he  descried  a  mountainous 
chain  to  the  W.  and  N.W.  of  Bateman's  Bay,  on  the  eastern 
coast  of  New  South  Wales,  distant  about  40  miles. 

*Page  8.  He  mentions  that  on  the  journey  from  Bathurst  to 
Lake  Bathurst  he  passed  many  swampy  places. 

Page  9.  The  elevation  of  the  country  in  the  Western  side  of  the 
Blue  Mountains  is  strongly  marked  by  the  rapidity  and  fullness 
of  the  streams  of  water  and  their  abundance  in  every  direction. 

J.  B.  Thompson's  sur- 
vey, 31st  May,  1861, 
No.  61/31,  shows  the 
marked  edge  of  the  lake 
500  to  600  feet  from 
edge  of  timber  on  west 
side  along  the  road  from 
Gundaroo  to  Collector. 

J.  F.  Mann's  plan, 
29th  March,  1856,  shows 
present  line  of  water  4 
chains  south  of  high- 
water  mark  at  south* 
west  comer  of  Francis 
Cooper's  45  acres,  block 
24, 
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Mr.  Arnheim's  survey,  2nd  March,  1863,  shows  edge  of  lake 
water,  then  about  300  to  400  feet  from  Ondyong  Point,  and 
curving  thence  northwards  40  chains  ^  mile  at  its  extreme  north 
point. 

iT.&IT.  Gazetteer.— EditoT^a  address  is  dated  March,  1866. 
Article  on  Lake  George  was  probably  written  in  1865,  and  it 
refers  to  the  rains  of  last  year  filling  up  the  lake,  that  no  doubt 
was  the  wet  year  1864;  he  says  it  is  now  (1865)  higher  than 
ever,  and  17  feet  deep  in  places. 

Hoddle's  survey,  10th  July,  1835. — Water  10  chains  from 
high- water  mark  ;  his  high-water  mark  is  above  the  dead  trees, 
1  mile  north  of  Butmaroo  Creek. 

The  Honorable  P.  G.  King  says,  under  date  6th  March,  1885  : 
"Sir  Terence  Aubrey  Murray,  at  one  time  when  the  Murrumbidgee 
was  a  chain  of  waterholes,  drained  one  of  the  holes  at  Yarrow- 
lumla,  near  Yass,  caught  the  fish  and  carried  them  (Murray  cod) 
in  a  water  cart  to  his  creek  at  Winderradeen,  where  they  multi- 
plied rapidly  and  became  too  fat  to  eat  I  believe  they  have 
remained  ever  since  in  the  lake,  and  I  think  the  fish  were  put  in 
before  1848.  Mr.  S.  M.  Mowle  thinks  the  fish  were  put  in 
between  1845  and  1846.  I  am  unable  to  fix  the  date,  but  the  fish 
are  still  there,  but  are  now  very  difficult  to  catch.  Still  one  or 
more  fishermen  make  a  living  by  catching  them. 

If  the  fish  were  put  into  the  lake  on  or  before  1848,  the  lake 
cannot  have  been  quite  dry  since  as  it  is  stated  to  have  been." 

Mr.  A.  Chisholm,  of  Winderradeen,  under  date  2nd  January, 
1878,  says  :  "  The  following  few  facts  about  Lake  George  may  be 
interesting  to  you,  and  are  worth  recording.  You  may  rely  upon 
^hem  as  being  correct : — 

1.  The  highest  water  mark  known  was  attained  in  the  winter 

of  1874  (say  about  1st  November,  1874). 

2.  At  the  end  of  the  summer  of  1876  (30th  April)  it  had  fallen 

2  feet  9  inches  below  the  highest  mark.  It  gained 
9  inches  during  the  winter  and  spring  of  1876. 

3.  At  the  end  of  the  summer  of  1877  it  had  fallen  3  feet 

11  inches  below  the  1874  level.  During  the  winter  of 
1877  (say  up  to  Ist  November)  it  gained  6  inche?, 
beginning  this  present  summer  at  3  feet  5  inches  below 
highest  mark. 

4.  During  this  summer  so  far  it  has  fallen  14  inches,  making 

the  present  level  4  feet  7  inches  below  highest  mark  on 
Ist  January,  1874. 

5.  In  January,  1870,  I  rode  across  the  northern  bay  of  the 

lake  just  heading  the  water.  On  30th  June,  1877,  I 
sounded  across  the  same  line  as  near  as  I  could  guess 
and   found   H  feet  of    water.       The  level   was  then 
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3  feot  6  inches  below  1874  mark ;  so  that  from  January, 
1870,  to  end  of  the  winter  in  1874,  the  lake  must  have 
risen  17  fleet  6  inches. 
6.  On  the  same  date  (30th  June,  1877,)  I  sounded  all  over 
Cooper's  Bay  and  along  Cooper's  shore,  and  could  find 
no   greater    depth    than    21  feet.       This  proves  that 
previous  to  1870  the  depth  generally  over  that  part  of 
the  lake  could  have  been  only  about  7  feet. 
"  The  (see  Mr.  Kenny's  letter)  lake  may  be  deep  further  south 
along  the  Currendooley  shore,  but  from  what  I  can  learn  I  don't 
think  there  is  much  difference. 

"  I  am  inclined  to  think  that  most  of  what  has  been  said  about 
the  lake  in  past  years  has  been  simply  guesswork  and  tradition. 
These  are  facts  verified  by  actual  measurement." 

Mr.  A.  Chisholm,  of  Winderradeen,  under  date  19th  June, 
1878,  says  :  "  Surveyors  are  at  present  engaged  in  making  a  trial 
survey  for  a  railway  line  to  Maneroo.  Mr.  Mountain,  the  one 
who  has  charge  of  the  portion  from  Bredalbane  to  Bungendore, 
has  got  as  far  as  Lake  George,  and  he  tells  me  that  the  present 
level  of  the  water  is,  or  was  on  10th  June,  2,225  feet  above  the 
sea.  This  he  has  ascertained  by  actual  levelling  from  Bredalbane 
platform.  On  the  same  date  the  lake  had  fallen  5  feet  6  inches 
below  the  highest  mark  of  1874." 

Mr.  J.  F.  Kenny,  of  Kenny's  Point,  says,  under  date,  3rd 
August,  1876  :  "Any  information  I  can  give  about  the  lake,  I 
fear  will  not  be  very  valuable  for  meteorological  purposes,  but  such 
as  it  is  I  have  much  pleasure  in  placing  it  at  your  service.  The 
present  dimensions  of  the  lake  may  be  fairly  estimated  as 
follows  : — Length  20  miles,  average  breisulth  7  miles,  average  depth 
20  feet  (deepest  part  would  be  then  22  feet,  see  diagram  1876,  and 
therefore  Mr.  Kenny's  average  of  depth  is  2  feet  less  than  deepest. 
I  state  this  for  comparison).  In  1826-7  the  length  and  breadth 
were  nearly  the  same,  but  the  depth  was  about  3  feet  less,  at 
that  time  it  had  receded  to  the  extent  of  about  1  foot  in 
depth,  and  continued  to  recede  or  dry  up  until  it  became  nearly 
dry,  or  until  there  was  only  one-fifth  of  the  present  area 
covered  with  water,  at  which  stage  it  arrived  in  1837.  With 
slight  fluctuations  it  continued  in  this  state  until  1840-41,  when  it 
became  wholly  dry.  1842  or  1843,  I  am  not  sure  which,  there 
was  sufficient  rain  to  cover  it  with  water  to  about  one-fourth  of  its 
present  size,  but  the  depth  was  in  no  place  more  than  3  feet.  It 
dried  up  again  completely  1846-47,  and  remained  dry  until  1850, 
when  about  one  sixth  of  the  present  area  was  covered  with  water, 
the  depth  very  trifling.  There  was  little  increase  in  this  until 
1852,  during  the  winter  and  spring  of  which  year  the  lake  became 
filled  to  fully  seven-eighths  of  its  present  area,  but  the  depth  did 
not  exceed  an  average  of  9  feet  (1 1  feet  in  deepest) ;  since  then  it 
u 
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has  not  been  dry,  though  it  fluctuated  very  much,  two-thirds  dry 
1858-59  and  1860.  1861  to  1866  slightly  increasing  until  it 
attained  about  half  its  present  area.  1866-07-68  drying  until  it 
was  not  more  than  2  feet  in  average  depth  (4  feet  deepest),  and 
one-third  of  its  present  area,  increasing  slightly  imtil  Apnl,  1870, 
when  the  average  depth  was  about  5  feet  (7  feet  at  deepest),  and 
the  area  about  15  miles  by  6.  From  that  time,  viz.,  April,  1870, 
it  continued  to  increase  rapidly — that  is  for  Lake  George — ^until 
August,  1874,  when  it  attained  about  6  inches  higher  than  its 
present  level,  with  but  very  little  less  than  its  present  area.  It 
then  began  to  recede,  and  between  that  time  and  April  of  1875 
it  had  evaporated  to  the  extent  of  2  feet  9  inches  in  depth ;  but 
by  October  in  the  same  year  the  water  had  increased  to  a  height  of 
3  feet  6  inches  higher,  or  above  any  mark  attained  since  the  country 
was  inhabited  by  white  men  ;  or,  to  speak  more  accurately,  since  the 
lake  was  known  to  them.  It  is  now  down  more  than  3  feet  from 
the  highest  mark.  I  am  sorry  I  cannot  approach  nearer  to 
accuracy ;  but  if  the  information  as  here  given  is  of  any  use  it 
may  be  relied  upon,  as  far  as  it  goes,  as  being  correct  and 
aul^entia" 

Mr.  J.  F.  Kenny,  of  Kenny's  Point,  says,  under  date  18th 
August,  1876  :  "  I  do  not  think  there  is  any  disparity  between  my 
statement  and  that  of  Sir  T.  Mitchell,  viz.,  that  the  lake  was  in 
October,  1836  *a  grassy  meadow.'  As  the  lake  receded,  a  herb, 
known  familiarly  as  Fat-hen,  and  other  salsolaceous  herbs  of  a 
creeping  habit  sprung  up,  the  former  in  some  places  attaining  a 
height  of  6  feet,  which  to  a  casual  ob6er\'er  on  a  level  with  the 
lake  would  give  the  appearance  of  *  a  grassy  meadow '  some 
years  previous  to  that  time.  I  have  no  hesitation  in  saying  that 
Mr.  Styles  was  mistaken  as  to  the  lake  being  dry  in  1832,  though 
it  may  have  been  dry  across  from  about  a  mile  north-west  of 
Kenny's  Point  to  a  point  known  as  Geary's  Gap,  over  which  the 
road  ta  Gundaroo,  <kc.,  passes.  It  would  be  dry  here,  while  there 
would  be  a  considerable  sheet  of  water  from  3  to  4  feet  deep  in 
the  direction  of  Collector,  and  a  much  larger  sheet  of  water  of 
about  the  same  depth  in  the  direction  of  Bungendore,  neither  of 
which  would  be  visible  to  the  traveller  across  the  lake  in  conse- 
quence of  the  herbage  mentioned  above.  The  lake  could  not 
properly  be  called  a  grassy  meadow  until  about  two  years 
previotily  to  the  time  when  it  began  to  fill  in  1852,  at  which  time 
only  could  it  have  been  said  to  be  fairly  grassed  over.  Mr.  Styles 
had  a  property  at  Gundaroo,  and  it  is  probable  that  visiting  that 
place  from  Ins  Bungonia  property,  he  crossed  the  lake  from 
Kenny's  Point  and  received  the  impression  that  it  was  wholly 
dnr,  There  can  be  no  doubt  the  survey  in  1828  was  correct,  but 
a^-my  statement  of  the  length  and  breadth  is  only  an  estimate,  no 
o^adusion  can  be  drawn  from  any  disparity  between  that  and  the 
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survey.  I  may  be  wrong  in  my  estimate.  In  conclusion  I  may 
state  that  indisputable  evidence  exists  to  show  that  the  lake  ages 
ago  covered  at  least  twice  its  present  area,  without  being  perhaps 
more  than  double  its  present  depth,  and  with  a  continuance  of  wet 
seasons  there  is  nothing  to  prevent  it  from  doing  so  again.  It 
would  be  difficult  to  find  clearer  and  more  interesting  evidence 
than  is  shown  by  the  lake  and  its  vicinity,  that  this  has  for  count*> 
less  ages  been  a  land  of  flood  and  droughts.'' 

Mr.  John  King,  Mairbum,  Metung,  Victoria,  16th  March,  1885, 
says :  ^  With  reference  to  Lake  George,  my  earliest  days  in  the 
bush  were  spent  first  at  one  end  and  then  at  the  other  of  the  lake, 
between  the  years  1834  and  1841.  To  be  brief  I  will  first  notice 
the  remarks  I  find  in  your  book.  *  The  old  woman  who  saw  it 
covered  with  trees  must  have  meant  some  logs  washed  on  to  the 
Bariacej  as  I  never  saw  a  stump  or  root  in  what  might  be  called 
the  bed  of  the  lake.'  Am  to  the  chain  o/jyonds  I  always  wondered 
at  its  singular  level  surface  and  absence  of  anything  like  a  hole  or 
pond ;  there  were  of  course  holes  at  the  very  edge  of  the  lake  at 
the  end  of  Bungendore  Creek.  As  also  at  several  other  creeks  but 
the  lake  proper  had  no  holes, 

"Sir  Iliomas  Mitchell  speaks  of  a  grassy  plain  in  1836,  but  the 
grass  only  grew  at  the  north  end  and  extended  only  about  3  miles 
towards  the  south,  all  the  rest  was  bare,  and  in  summer  bunches 
of  Fat-hen  extending  all  over  the  dry  parts.  There  \vbs  certainly  a 
strip  of  grass  along  the  western  side  about  half-a-mile  wide,  which 
was  probably  what  Sir  T.  Mitchell  saw. 

"  Bungey's  Hut  or  Muddy  Water  must  surely  mean  one  of  the 
holes  close  to  the  edge  of  the  lake.  I  never  saw  anything  that 
could  be  so  described  in  the  lake  itself. 

"  Mr.  C.  Thomas's  statement  that  *  the  lake  was  partly  full  in 
1840,  the  depth  not  exceeding  3  or  4  feet '  must  also  be  a  mistake 
in  the  sense  that  all  the  lake  was  partly  full.  There  may  have 
been  a  strip  of  water  on  the  east  side,  as  that  side  was  always  the 
last  part  of  the  lake  to  be  dried  up.  Either  it  was  the  lowest 
ground  or  the  subsoil  was  more  retentive. 

"I  first  visited  Lake  George  with  my  father,  late  Admiral  P.  P. 
King,  in  1834,  and  the  water  on  the  eastern  side  seemed  to  be 
about  4  miles  wide,  the  depth  we  could  not  ascertain.  The  south 
western  side  was  dry  enough  to  admit  of  vehicles  passing  from 
Collector  to  Geary's  Gap,  also  to  Bungendore.  Both  north  and 
south  ends  were  also  dry,  and  formed  good  pasture  land  for  cattle. 
The  water  gradually  receded  from  1834  to  1838-39  when  the 
whole  surface  of  the  lake  bed  was  dry  and  firm;  no  sign  of 
waterholes  or  swamps,  as  I  have  traversed  it  from  end  to  end 
repeatedly.  The  lofty  dead  gums  standing  on  the  edges  of  the 
lake,  and  on  a  few  projecting  points,  favouring  the  idea  that  the 
lake  had  been  low  enough,  long  enotigh,  to  allow  the  trees  to  grow 
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on  the  banks,  but  the  entire  absence  of  tree,  stump,  or  root,  in  the 
bed  ofiht  lake  conveyed  the  idea  that  it  was  never  dry  long  enough 
to  admit  the  growth  of  timber.  As  it  required  several  dry  seasons 
to  exhaust  Lake  George,  I  cannot  suppose  that  the  subsoil  was  at 
all  porous,  indeed  quite  the  opposite,  as  it  was  a  long  time  drying 
it  up,  and  apparently  by  evaporation.  I  do  not  thmk  the  state 
of  Lake  George  will  determine  the  rain&ill  of  surrounding  country 
as  compared  with  years  passed  by.  Li  former  times  both  timber 
and  grass  helped  to  retain  the  rain  as  it  fell  on  the  ground,  and 
there  might  be  a  good  average  of  rainfall  during  the  year  without 
its  swelling  the  creeks  or  reaching  the  lake,  but  in  years  when  the 
rain  fell  heavily  and  had  no  time  to  soak  in  the  lake  might  be 
considerable  smaller  without  more  than  an  average  rainfall 

"  There  is  also  another  change  constantly  at  work  which  may 
alter  the  condition  of  such  places  as  Lake  Greorge,  as  cattle  tracks 
are  formed  in  nearly  every  gully.  These  become  small  drains  and 
at  last  work  deep  cuts  thinly  exposing  springs  which  start  running. 
I  am  told  Bungendore  Creek  is  thus  altered  and  now  nms  a  strong 
stream,  at  times,  towards  the  lake.  Between  1834  and  1841  I 
never  knew  even  a  flood  pass  Bungendore  township  at  least  3 
miles  from  the  lake. 

"  In  the  Bega  country,  near  Twofold  Bay,  deep  rivers  became 
sanded  up  by  the  washing  from  the  hills  and  gullies  of  the  soil, 
the  cattle  tracks  having  first  become  small  drains,  the  absence  of 
grass  also  baring  the  ground.  I  have  not  visited  Lake  George  for 
the  last  twenty  years,  but  I  am  told  that  the  surrounding  country 
is  much  altered,  trees  dead;  but  whether  this  alteration  will  raise  or 
lower  water  in  Lake  Greorge  remains  to  be  seen,  but  this  difference 
should  be  taken  into  account  when  the  present  years  are  com- 
pared with  the  past." 

Mr.  S.  M.  Mowle,  under  date  7th  May,  1885,  says:  "I  have 
had  much  pleasure  in  reading  your  account  of  Lake  Greorge,  a 
place  with  which  I  was  familiar  during  the  period  between 
1838  and  1852.  I  first  rode  along  the  dry  bed  of  Lake  Greorge 
in  July,  1838,  with  Sir  Terence  Murray,  with  whom  1  went  on 
a  holiday  trip  from  school  to  the  Queanbeyan  district.  I  do 
not  think  there  was  any  water  upon  it  then,  except  perhaps,  at 
Kermy^s  or  Stonewall  Point,  on  the  east  side  of  the  lake,  where  it 
trends  away  to  its  greatest  width  12  miles,  and  not  5  miles  as 
stated.  At  the  northern  end  of  the  lake  there  is  a  lagoon  cut  off 
from  the  lake  by  a  ridge  which  I  now  suppose  to  be  of  gravel, 
but  I  never  examined  it.  It  is  a  mistake  to  think  that  this 
lagoon  always  contained  water,  for  I  never  saw  any  upon  it,  and 
frequently  crossed  it  to  go  up  the  range  to  Gundaroo,  by  a  track 
we  used  to  call,  *  the  marked  tree  line.'  Sir  Terence  Murray 
was  always  anxious  to  have  water  in  this  lagoon,  and  he  cut  a  race 
for  this  purpose  from  the  chain  of  waterholes  which  pass  the 
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cottage  he  built,  now  occupied  by  Mr.  Beit  The  only  water  at 
the.  northern  end  of  the  lake,  was  a  waterhole  at  the  termination 
of  the  swamp,  called  *Agamatong,'  but  familiarly  known  by 
teamsters  and  shepherds  as  the  '  muddy  waterhole.'  Dead  trees 
of  large  size  stood  on  the  side  of  the  lake.  We  went  up  the 
range  at  Geary's  Gap,  at  about  12  miles  south,  towards 
Bungendore.  This  road  is  now  not  used,  I  was  at  this  place  in 
January  last,  but  just  before  the  7  inches  of  rain  fell,  so  I  could 
not  ascertain  whether  that  effected  the  lake.  It  is  a  matter  of 
speculation  whether  the  lake  will  ever  dry  up  again.  It  was 
pretty  full  in  about  1828,  when,  I  think.  Sir  Terence  Murray 
lirst  went  there,  and  it  was  certainly  dry  in  1838.  It  filled  in 
1852,  when  I  had  left  the  district,  and  has  continued  nearly  full 
since.  Cod  and  perch  were  both  sent  to  the  pond  at  Mr.  Beit's 
cottage,  by  Sir  Terence,  but  the  latter  did  not  increase.  They 
were  caught  by  draining  a  pond  in  the  Queanbeyan  River,  and 
were  transported  in  a  water  cart.  I  have  over  and  over  again 
seen  the  cattle  miles  off  on  the  level  plain  of  the  lake  bed,  as  if 
they  were  walking  in  the  air.  Mr.  John  King,  whom  I  knew 
very  well,  lived  at  *  Agamatong '  a  cottage  named  after  the  water 
holes  as  above.  I  forgot  to  say  that  the  race  I  have  spoken  of 
was  always  a  dry  one,  and  that  the  lagoon  did  not  fill ;  we  had  no 
rain  in  those  days.  I  saw  the  Murrumbidgee  in  1838  a  chain  of 
ponds  above  the  junction  of  the  Colter,  below  this  little  stream  it 
i*an  fairly." 

Mr.  Alexander  Dyce,  of  Gundaroo,  under  date  1st  June,  1884, 
says  :  "  Prom  1838  until  1842  the  lake  was  used  as  grazing  plain 
by  numerous  stock-owners.  Messrs.  Packer,  Dyce,  and  Guise, 
had  herds  of  cattle  there.  The  springs  of  1842  and  1843  were 
wet,  accompanied  with  heavy  falls  of  snow,  which  had  the  effect 
as  Mr.  JCenny  says  of  covering  a  small  portion  of  the  lake  on  the 
eastern  or  deepest  part  From  1843  until  1850  the  lake  water 
diminished,  and  in  1851  I  walked  across  the  bed  of  the  lake 
from  Geary's  Gap  to  Kenny's  Point,  and  this  year  there  was  not 
a  single  drop  of  water  on  the  lal^e,  even  the  {see  Mr.  Mowle's 
letter)  muddy  waterhole  was  dry,  which  was  seldom  the  case. 
Mr.  Kenny's  account  of  1852  is  quite  correct.  1853  gradually 
diminishing  in  size;  1854,  fluctuating,  that  is,  increasing  in  the 
autumn  and  winter,  and  drying  considerably  in  the  summer ; 

1855,  a  dry  year,  consequently  the  lake  dried  up  considerably ; 

1856,  the  lake  was  about  half  covered  ;  1857,  that  is,  from  the 
Currendooly  Point  to  Kenny's  Point,  and  stretching  out  about 
half  way  across  towards  Geary's  Gap,  when  driven  by  the  east 
wind.  The  *  Flooded  Gum,'  which  grows  upon  the  shores  of  the 
•ake  is  a  very  quick  growing  tree,  and  does  not  appear  to  live  after 
the  land  around  becomes  submerged." 
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Mr.  W.  H.  Glover,  under  date  4th  May,  1885,  says  :  "  I  have 
made  a  careful  examination  of  the  dead  trees  between  the  water 
and  the  1871  level,  and  cannot  detect  any  difference  as  to  time  of 
dying,  as  at  some  places  the  trees  nearest  the  water  are  most 
decayed,  and  close  by  just  the  reverse  occurs,  this  is  noticeable  in 
many  places.  From  the  appearance  I  i&ncj  they  were  all  killed 
at  about  the  same  time.'' 


[Three  diagramfl.] 


Digitized  by  VjOOQIC 


if 

'    ^. 

^1 

*plr 

()|ff 

at 
ai 

U 

al 

o!iH3p 

ei 

^W 

st 

M 

^1H 

IID 

13 

^HQ 

n 

,  'Hfll 

b 

11 

h 

Digitized  by  VjOOQIC 


260 

Mr.  ' 
made  £fc 
and  tlx€ 

dying,  i 
decay  eC 
many  p 
at  aboU 


d  by  Google 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


J                Iftftfi               1887 

T     t- 

_^^^n 

^P^B^^^^^^^^H^^^^^^^^B 

pi%unniun^.imnnHU 

^sells  Dcu>er  ortlZoocL^  LTuLcuke  Oeorye 


;   I 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


1 


Digitized  by  VjOOQ  IC 


\ 


7OPOF&fi0Y£L   RIDGi 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by 


GooqIc 


261 


ly  The  Strength  and  Elasticity  of  Iron  bark  Timber 

^^  as  applied  to  Works  of  Construction. 

**!  By  W.  H.  Warrbn,  A.M.LC.E.,  Professor  of  Engineering, 


a- 


UK 


I 


University  of  Sydney. 


[Bead  b^ore  tJie  Royal  Society  of  2f',8.  W.,  Ist  December,  1886,] 


It  is  proposed  in  the  following  paper  to  consider  the  results  of 
i  some  experiments  made  on  ironbark  timber,  and  to  compare  the 

^  relative  merits  of  two  types  of  timber  viaducts  used  in  New  South 

JT  Wales  and  Victoria  with  the  aid  of  these  results,  and  of  those 

derived  from  direct  experiments  on  model  structures  one-eighth 
the  full  size  of  the  structure  they  represent. 
1  These  experiments  have  been  made  in  the  Engineering  Labora- 

^  tory   of  the  University  of   Sydney    by    means  of    the  testing 

J-  machina     The  published   data  on  this  subject   consists  of  the 

^  following : — 

1.  Experiments   on  the  transverse  strength  and   stiffness  of 
»  beams  of  Colonial  timber  2  in.  wide  by  2  in.  deep  when  tested  on 

^  supports  4  ft.  apart,  made  at  the  Sydney  Mint,  by  Col.  Ward  and 

Mr.  Trickett,  in  1861. 
I  2.  An  experiment  mcule  by  Mr.  John  Whitton,  Engineer-in- 

Chief  for  Kailways,  on  a  beam  of  ironbark  12  in.  by  12  in.,  when 
tested  on  supports  26  ft  apart. 
(  3.  An  experiment  made  on  a  similar  piece  of  ironbark  12^  in. 

t  by   12 J  in.,  when  tested  on  supports  28  ft.  6  in.  apart,  by  the 

Railway  Bridges  Inquiry  Commission. 

4.  Some  experiments  made  by  Mr.  Thomas  Laslett,  Timber 
Inspector  to  the  Admiralty,  in  1875,  and  recorded  by  D.  K.  Clark 
in  his  "  Rules,  Tables,  and  Data  for  Mechanical  Engineers.'' 

The  experiments  made  at  the  Sydney  Mint,  in  1861,  furnish 
exact  data  on  the  strength  of  simple  beams  of  small  scantling,  and 
when  these  are  compared  with  the  experiments  made  by  Mr. 
John  Whitton,  and  those  of  the  Railway  Bridges  Inquiry  Com- 
mission, it  is  seen  that  with  a  slight  modification  of  the  co-efficient 
of  strength  or  modulus  of  rupture  as  the  case  may  be,  it  will  be 
safe  to  use  these  results  in  determining  the  strength  of  beams  of 
larger  scantling.  The  experiments  made  by  Mr.  Laslett  on  the 
transverse  strength  of  ironbark  beams  of  small  scantling  give 
results  almost  exactly  the  same  as  those  obtained  in  the  best  of 
the  Mint  experiments;  but  his  experiments  on  the  tensile 
resistance  of  ironbark  appear  to  have  been  inaccurate.  This 
matter  will  be  again  refexred  to. 
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So  far  then,  the  only  data  we  possess  on  the  strength  of  Colonial 
timber  (with  the  exception  of  ironbark)  is  its  transverse  strength, 
when  used  as  beams  of  small  scantling.  Now  in  the  application 
of  timber  to  the  construction  of  the  various  kinds  of  temporary 
and  permanent  structures,  it  is  often  necessary  to  know  the  direct 
resistances  of  the  materials  to  direct  tensUe  and  compressive 
stresses.  Again,  in  connecting  pieces  of  timber  together  with 
bolts  or  wedges,  we  require  to  know  the  pressure  that  may  be 
safely  allowed  upon  the  bearing  area  of  the  bolts  or  wedges.  And 
in  joints  such  as  that  between  the  principal  rafter  and  main  tie- 
beam  of  a  roof,  the  resistance  of  the  material  to  shearing  along 
the  grain  will  be  developed  as  well  as  the  resistances  above 
referred  to. 

The  data  obtained  by  the  vanous  experimenters  on  transverse 
strength  and  stiffness  will  be  first  considered. 

Transverse  Strength — It  is  well  known  that  when  a  beam  is 
subjected  to  transverse  stress  it  deflects,  and  the  upper  fibres  are 
compressed  and  the  lower  fibres  extended.  The  intensity  of  stress 
on  the  extreme  upper  or  lower  layer  of  fibres  is  greater  than  that 
on  any  intermediate  layer,  and  since  at  some  intermediate  layer 
tension  must  change  into  compression  the  direct  stresses  must 
vanish  at  this  layer  which  is  therefore  called  the  neutral  layer. 
And  the  intensity  of  stress  on  any  layer  above  or  below  this 
layer  will  be  proportional  to  its  distance  from  the  neutral  layer. 
And  the  moment  of  resistance  of  any  layer  is  the  product  of  its 
area  into  its  distance  from  the  neutral  layer  into  the  resistance  of 
the  layer  in  question  to  the  stress  developed  along  it,  and  the  sum 
of  all  such  products  is  the  moment  of  resistance  of  the  whole 
section. 

Let  /  =  moment  of  inertia  of  the  section  with  reference  to  an 
axis  passing  through  its  centre  of  gravity. 

Let  y  =  distance  from  the  neutral  layer  to  the  extreme  fibre. 

Let  f  =    modulus  of    rupture,  then    moment  of    resistance 

(Mt.  R)  -=/ — .     For  rectangular  sections,  such  as  those  experi- 

mented  upon  1=  -^sh  <P,     Where  h  =  breadth  of  the  beam,  and 
d  =  depth. 

2 

Now  since  in  the  record  of  the  experiments  made  at  the  Sydney 
Mint  a  co-efficient  denoted  by  S  is  used,  wliich  is  calculated  from 

7  -nr 

the  formula  S  =    . ,  »    and  since  in  Molesworth's  Pocket-book 
this  co-efficient  is  also  used  for  calculating  the  strength  of  timber 
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beams  it  may  be  as  well  to  show  the  relationship  between  it  and 
the  modulus  of  rupture  thus — the  moment  of  flexure  produced  by 
a  central  load  W  on  a  beam  resting  upon  supports  I  apart  = 

ZL   =  Mt.  i?  =  i  b  d-  f 
4 

The  modulus  of  rupture  is  therefore  six  times  as  great  as  this 
co-eflScient.  The  breaking  ceptral  weight  can  therefore  be 
calculated  from  the  following  formula : — 

*^        ST"-^  ~  IT       I    ^ 
The  mean  values  of  /  for  ironbark  timber  used  in  the  Mint 
experiments  are  as  follows: — 

1.  Red    ironbark     from    Berrima,    Eucalyptus    leucoxylon 

f  =  18,306  ft). 

2.  White    ironbark     from     Berrima,    Eucalyptus     crebra 

f  =  17,136  lb. 

3.  Ironbark      from       Albury,      Eucalyptus     siderophloia 
/  =  13,734  ft). 

In  the  experiments  made  by  Mr.  J.  Whitton  /=  13,953  fl>. 

In  the  experiments  made  by  the  Railway  Bridges  Inquiry 
Commission /=  12,222  ft).* 

In  experiments  made  by  the  Author  on  specimens  3f  in.  by  1 J  in. 
and  3 J  in.  by  2  in.,  tested  in  University  machine  on  supports,  4  ft 
apart,  the  mean  value  oi  /  =  15,000  ft). 

The  specimens  tested  by  the  Author  were  cut  from  the  i*emains 
of  the  large  beam  tested  by  the  Railway  Bridges  Inquiiy  Com- 
mission, and  the  experiments  on  tension  and  compression,  as  well 
as  those  on  model  structures  which  will  be  referred  to  in  this 
})aper,  have  all  been  made  on  timber  obtained  from  the  sound 
portions  of  this  large  beam. 

With  regard  to  the  higher  value  of  the  modulus  of  rupture 
obtained  by  the  Author  for  the  same  timber  when  cut  up  into 
smaller  scantling,  it  should  be  mentioned  that  the  smaller 
specimens  had  the  advantage  of  another  year's  seasoning. 

While  further  experiments  are  desirable  in  order  to  decide  the 
modulus  of  rupture  for  large  sized  scantlings  of  Colonial  timber, 
the  Author  advises  that  until  these  are  forthcoming  the  modulus 
of  rupture  derived  from  the  Mint  experiments  bo  reduced  25  per 
cent,  when  applied  to  timber  of  large  scantling. 

Transverse  Stiffness, — The  stiffness  of  a  beam  or  its  resistance 
to  deflection  may  be  investigated  in  the  following  manner : — 

Let  r  =  radius  of  curvature. 

Let  M  =  moment  of  flexure. 

Let  /  =  moment  of  inertia. 
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Let  E  =  modulus  of  elasticity. 
Let  V  =  deflection. 

Then  it  can  be  proved  that  —  =  ^  -  -^^  nearly. 

If  t  is  the  circular  measure  of  the  slope  at  a  distance  x  from  the 

...        ...         d  V  , 

origin,  smce  %  =  tail  *  =  -^  nearly. 

d}v  _  M_ 
dx^~  EI 

d  X 


EI 


J^  is  a  constant,  and  if  the  beam  is  of  uniform  section  /  will 
also  be  a  constant,  hence  we  may  write 


■h  f  Md.;v  =  ^j  ff  Mdx* 


In  the  case  of  a  beam  supported  at  each  end  and  loaded  in  the 
centre  as  in  the  experiment.     Assume  the  origin  at  the  left  hand 

nr 

support,  then  we  have  if*  =  -^  a:,  if  a;  is  taken  to  left  of  centre 

w 
of  beam,  and  M  =       -  (l-x),  when  x  Is  taken  to  right  of  centre 

of  beam. 

Therefore  we  obtain  by  integrating  jrj  \~o~  v  ^^  equation 

for  the  slope  i  =  -^eT T ^  ^^^TlTl   \T/  ^  ^ 
When  «  =  -^  then  i  =  o. 

"*  -   4EI    V      X/ 

"=  4r]^(^-T)^^=f:^(T— it)  ^^ 

When  05  =  o,  t?  =  o.         :.  0  =:z  o 
W      (  7?         P  x\ 
•'•  ^  ~  4  //y    \r^ j"/    ^^^c^   is  equal  to  a  maximum 

when  X  =  —^ 

WP 
^  =    AQ  Lf  r         =  a-  maximum  when  x  =  o 


^El 


Wl 
i6El 
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For  rectangular  sections  we  have  by  substituting  for  I  its  va-ue, 
viz.,  T^- 6  (f».  3  ^^ 

•'•  *  "^  06d"»  =  greatest  slope. 

•'.  ^  =  4  ]^/>^j  =  greatest  deflection. 

The  modulus  of  elasticity  derived  from  the  experiments  made 

at  the  Mint  may  be  found  from  the  formula  E  =  ^    ,  ,, 

The  average  of  ten  experiments  gave  a  deflection  of  1*2  inches 
with  a  weight  applied  at  the  centre  of  1,437  fl>. 
1437   X   24* 

In  the  experiments  made  on  transverse  elasticity  by  the 
Railway  Bridges  Inquiry  Commission,  the  deflections  were  taken 
both  by  mutiplying  levers  and  by  reading  a  graduated  staff  fixed 
to  the  centre  of  b^m  with  an  ordinary  surveyor's  level.  In  the 
two  experiments  made  by  the  author  with  specimens  cut  from  the 
same  beam  the  modulus  of  elasticity  came  out  almost  exactly  the 
same  as  with  the  larger  experiments  made  by  the  Railway  Bridges 
Inquiry  Commission,  viz.,  E  =  2,715,813  fl>.,  which  may  be  taken 
as  a  mean  result  in  calculating  the  deflection  of  large  beamfi  from 
the  formula  above  referred  to. 

The  diagram  of  the  Railway  Bridges  Inquiry  Commission,  tig. 
11,  and  those  obtained  by  the  author,  one  of  which  is  shown  {8ee 
fig.  3),  shows  that  the  deflections  are  nearly  proportional  to  th 
loads  producing  them. 

Tefnaion. — TTbe  resistance  to  tensile  stress  will  now  be  considered. 
In  preparing  specimens  for  testing  in  tension,  the  author  has  found 
it  necessary  to  considerably  reduce  the  section  along  the  length 
where  the  elongations  are  measured,  and  to  provide  ample  area  in 
the  portions  held  by  the  clips  in  the  machine,  otherwise  the 
specimen  will  break  in  the  clips,  instead  of  in  the  reduced  portion 
with  a  stress  considerably  under  the  tensile  resistance  of  the 
material  The  author  has  obtained  fairly  good  results  from 
iron  bark  timber  when  the  specimens  had  the  form  and  dimensions 
shown  in  fig.  1 ;  but  the  best  result  wfis  obtained  by  turning  the 
specimen  in  a  lathe  to  the  form  and  dimensions  shown  in  fig.  2 
here  the  portions  held  by  the  clips  were  concentric  with  the 
portions  tested  and  the  stress  developed  was  therefore  perfectly 
axial  The  mean  resistance  obtained  from  specimens  of  the  form 
shown  in  fig.  1,  was  17,000  9>.  per  square  inch,  while  the  specimen 
shown  in  ^g,  2  gave  20,000  fi>.  per  square  inch.  In  D.  K  Clark's 
"  Rules,  Tables,  and  Memoranda  for  Mechanical  Engineers,"  it  is 
stated  that  the  tensile  resistance  may  be  calculated  from  the  formula 
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Where  S  =  the  tensile  resistance,  and  W,  I,  h,  d,  have  the  values 
given  in  the  formula  for  transverse  stress  already  referred  to. 
It  has  been  shown  that 


.      6ir/ 

8 

^            •  5-    ^ 

T  ~' 

"    1-7325           ••'^       1.7325 

Now/ in  the  author's  experiments  =  15,000 

/.  S  =  865-8  lb.,   but   the  experimental  result  wiaa 
B  =  20,000  tt).  per  square  inch. 

In  the  experiments  made  by  Mr.  Laslett 

/  =  18,994-5     /.  S  =  i?^l^  -  10,963 

It  appears  therefore  that  if  the  specimens  which  gave  this  high 
value  for  the  modulus  of  rupture  had  been  prepared  by  turning  in 
a  lathe,  and  if  they  had  been  tested  in  such  a  manner  that  only 
tensile  resistances  could  be  developed  the  result  would  have 
exceeded  20,000  lbs.  per  square  inch.  Hence  it  appears  that  Mr. 
Laslett's  results  for  tensile  strength  are  unreliable,  and  moreover 
the  formula  cannot  be  applied  to  timber  since  the  tensile 
resistance  is  greater  not  less  than  the  modulus  of  rupture. 

The  difficulty  experienced  in  making  tensile  tests  from  the 
tendency  of  the  specimen  to  fracture  at  some  other  point  than 
that  prepared  for  fracture  (due  to  the  stresses  developed  being 
non-axial,  or  an  insufficient  reduction  in  prepared  area),  points 
to  the  importance  of  careful  design  in  the  joints  of  timber 
structures,  for  unless  this  is  attended  to  the  fracture  will  occur  at 
the  joint,  rather  than  in  the  body  of  the  timber.  The  resistance 
developed  in  the  joint,  due  to  tensile  stress,  will  be  the  shearing 
resistance  along  grain,  and  the  resistance  to  pressure  on  the 
bearing  area  of  the  bolts. 

Tensile  Elasticity. — May  be  found  by  measuring  the  strain 
produced  by  a  given  stress,  thus  if  i^  =  modulus  of  tensile 
elasticity.  F  =  intensity  stress  per  square  inch  ;  L  =  length 
along  which  the  elongations  are  measured ;  and  I  the  elongation 
produced  by  an  intensity  of  stress  1*  then 

P    :  E   III  :  L         :,  E=^ 

The  author  has  found  from  specimens  shown  in  figs.  1  and  2 
that  the  modulus  varies  with  the  load.  In  the  round  specimen 
shown  in  ^g,  2,  the  elongation  produce  with  13,333  fi>.  per  square 
inch  was  *04  on  a  length  of  10  inches,  so  that 

i;  =  i5i8^:^^il=  3.333.900  tt. 

Too 

The  elongations  and  loads  producing  them  are  shown  for 
specimen  prepared,  as  in  fig.  1.     iSee  fig.  4. 
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Compression, — The  testing  of  specimens  in  compression  in  the 
University  machine  is  comparatively  a  simple  matter,  as  it  is  not 
necessary  to  make  any  provision  for  fixing  the  ends  in  clips,  or  to 
reduce  the  section  as  in  the  case  of  tensile  specimens. 

The  following  tests  were  made  : — 


Na 

Size  of  specimen. 

Area  of  Section 
tented. 

Ultimate  resist- 
ance ill  pound:!  per 
square  incli. 

1 
2 

3 
4 
5 

24      in.    X   1-94  in.    x   1*89  m. 

24       „    X    1-90    „     X    1-69    „ 

18       „    X   1-68  „     X   1-88    ., 

8'.35„     X    1-80  „     X    1-50    „ 

8-35  „    X   1-80  ,.     X   1-50    „ 

3*67    square  in. 

3-21 

31  a 

2-7 

2-7 

8,719 
9,034 
9,168 
10,000 
9,074 

Mr.  Laslett  found  the  compressive  resistance  to  be  4  tons,  or 
8,960  lb.  per  square  inch,  which  agrees  fairly  well  with  the  above 
results.  It  will  be  seen  that  the  intensity  of  stress  producing 
rupture  was  not  affected  by  the  size  of  the  specimen,  the  average 
of  the  above  results  gives  9,199  lb.  per  square  inch. 

Compressive  Elasticity, — As  in  tensile  ehisticity  the  author  has 
found  that  the  modulus  of  elasticity  is  not  constant,  but  decreases 
as  the  load  increases.  The  modulus  of  compressive  elasticity  is  a 
factor  in  Rankine's  fonnula  for  pile  driving.  Referring  to  tigs.  5 
and  6,  which  show  the  compressions  and  loads  producing  them  it 
is  seen  for  a  load  of  1,809  lb.  per  square  inch,  see  fig.  6,  the 
compression  produced  was  0'00175  inches,  from  which  E  = 
25,630,000  lb.,  while  with  a  load  of  4,979  lb.  per  square  inch, 
producing  a  compression  of  0*016  inches,  E  =  7,468,500.  The 
author  has  not  yet  made  experiments  on  the  resistance  to  shearing 
along  the  grain,  or  across  the  grain. 

Although  timber  is  being  superseded  in  permanent  works  of 
construction  by  the  use  of  iron  and  steel,  there  are  many  cases  in 
which  iron  is  entirely  unsuitable,  and  where  timber  is  the  only 
material  that  will  answer  the  purpose ;  moreover,  where  either 
material  may  be  used,  timber  is  generally  the  cheaper  of  the  two.  It 
appears,  therefore,  that  timber  will  always  be  used  to  a  consider- 
able extent  in  works  of  construction.  Timber  in  yielding  gives 
more  warning  than  iron,  so  that  an  accident  can  generally  bo 
foreseen  and  prevented.  The  chief  objections  to  the  use  of  timber 
in  this  colony  is  its  liability  to  decay  from  dry  rot,  and  to  the 
attacks  of  the  white  ant.  Where  timber  is  used  in  marine  works 
it  is  liable  to  the  attacks  of  the  teredo. 

In  the  Wagga  Wagga  timber  viaduct,  which  was  thoroughly 
inspected  by  the  Railway  Bridges  Inquiry  Commis.sion,  it  appears 
that,  owing  to  the  difficulty  of  obtaining  ironbark  timber  for  the 
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whole  stmctnre  in  the  short  space  of  time  allowed  for  its  erection, 
other  kinds  of  timber  were  used  for  the  piers,  such  as  stringybark, 
ash,  messmate,  apple,  box,  spotted  and  white  gum  of  which  a  large 
proportion  had  to  be  cut  when  the  sap  was  up,  instead  of  during 
the  winter  montha  In  consequence  of  this  dry  rot  soon  appeared 
in  many  of  the  piles,  and  this  decay,  together  with  the  cavity  or 
pipe  in  some  of  them,  reduced  considerably  their  sectional  area. 
There  is  considerable  uncertainty  in  the  time  which  a  timber 
viaduct  may  be  supposed  to  last  in  this  colony. 

The  following  experiments  have  been  mcule  in  order  to  compare 
the  relative  merits  of  two  forms  of  timber  viaducts  as  used  in  New 
South  Wales  and  Victoria.  In  New  South  Wales  for  spans  of  29  ft. 
6  in.  and  26  ft  respectively,  four  compound  beams  are  used  on  piers 
formed  with  round  piles  which  are  diagonally  braced,  see  plate  12. 
In  Victoria  and  in  Tasmania  for  spans  of  30  ft.  a  strutted 
timber  beam  is  used  on  timber  trestle  piers,  see  plate  14.  Two 
model  compound  beams  were  constructed  exactly  one-eighth  the 
size  of  those  used  in  the  actual  viaduct,  see  fig.  7.  Two  model 
strutted  beams  were  also  constructed  of  the  same  timber,  see  Hg, 
10.  It  will  be  observed  that  this  latter  is  adapted  to  the  same 
span  as  the  compound  beam,  the  model  is  not  made  in  the  same 
manner  as  the  strutted  beam  used  in  the  Victoria  viaducts,  on 
account  of  the  difficulty  in  making  small  scale  castings,  the 
strength  however  cannot  be  much  affected  by  the  alteration. 

The  quantities  of  timber  used  in  model  compound  beam  are  as 
follows : — 

2  beams 44|  in.   x   1}  in.   x   IJ  in.    =  199  cubic  inches 

8  half  transoraes     10    „     x    IJ  „     x   OJ  „    =     45  „ 

4  half  corbels  ...      7i  ,,    x    1^  „    x    li  ,,    =     34  „ 

Total  quantity  of  timber  =  278 
The  quantities  used  in  strutted  beam  are  : — 

2  beams 44i  in.    x   2    in.   x  Oj  in.   =  13275 

2  struts 18     „     X    IJ  „     X   IJ  „    =     66-25 

1  straining  piece    26     „     x   2    „     x    IJ  „     =     65*00 

Total  quantity  of  timber    254*00 
Tlie   ironwork  in  the  models  is  about  the  same  in  each,  although 
in  the  Victorian  viaducts  there  is  considerably  more  ironwork  than 
in  the  New  South  Wales  viaducts. 

The  models  were  tested  horizontally  in  the  machine,  the  load  at 
end  of  projecting  cantilevers  (representing  effect  of  weights  of 
adjacent  spans)  was  applied  by  means  of  a  hanging  wei^t 
attached  to  a  string  passing  over  a  pulley.  This  weight  is  denoted 
by  Wy  in  the  following  tables  of  experiments,  while  the  weight 
applied  in  the  centre  of  model  is  denoted  by  W, 
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The  following  table  shows  the  loads  and  deflections : — 


CentnU 

Centnl 

Central 

Central 

w. 

Deflection 

Deflection 

Deflection 

Deflection 

When  u»  =  0, 

w=28. 

w  =60. 

When  t0  =  28, 

bolts  tight. 

bolts  tight 

bolts  tight. 

bolts  alack. 

ft. 

inches. 

inches. 

inches. 

100 

0-09 

0-04 

004 

0-05 

200 

015 

010 

0-07 

013 

300 

0-20 

0-15 

015 

0-21 

400 

0-28 

0-20 

0-20 

0-27 

500 

0-35 

0-29 

0-28 

0-34 

600 

0-40 

0-35 

0-35 

0-41 

700 

0-47 

0-40 

0-40 

800 

0-50 

0-46 

0-47 

The  deflections  given  in  the  first  three  columns  show  that  the 
compound  beam  as  constructed  in  model  is  partially  continuous. 

The  following  table  shows  the  effect  produced  with  the  corbels 
and  overhanging  cantilevers  removed  : — 


w. 


Central  Deflection, 
bolts  tight 


Central  Deflection, 
bolts  slack. 


tt). 
100 
200 
300 
400 
500 
600 
700 
800 
900 
1,000 


•06 
014 
0-21 
0-30 
0-37 
0-44 
0-52 
0-60 
0-68 


The  top  beam  and  transomes  were  removed,  see  fig.  8  and  the 
experiments  made  as  indicated  in  following  table  : — 


Central 

Central 

Centiml 

w. 

Deflection 

Deflection 

Deflection 

wj  -^  0. 

w  =  14. 

w  =  2S. 

lb. 

inches. 

inches. 

inches. 

50 

0-10 

0-06 

006 

100 

0-18 

0-16 

0-J4 

150 

0-26 

024 

0-20 

200 

0-42 

0-32 

0-28 

250 

0-44 

0-40 

0-36 

300 

0.50 

0-46 

0-44 

350 

0-68 

0-56 

0-54 

400 

0-66 

0*64 

0-62 
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The  compound  beam  is  thus  seen  to  be  about  3*5  times  as  stifiT 
as  one  of  the  two  single  beams  of  which  it  is  composed. 

The  following  table  shows  the  deflections  and  loads  producing 
them,  when  the  two  beams  were  bolted  together  without 
transomes  (see  ^g,  9) : — 


w. 

CGntral  Deflection 

Central  Deflection 

w  =  0  or  28,  bolts  tight 

to  =  1^  slack  bolts. 

lb. 

100 

004 

007 

200 

010 

016 

300 

016 

0-24 

400 

0-23 

0-30 

500 

0-28 

0-38 

600 

0-34 

0*44 

700 

0-41 

0-50 

800 

0-46 

0*56 

900 

0T)2 

0-62 

1,000 

0-59 

0-66 

After  making  the  experiments  which  have  already  been 
described,  the  compound  beam  was  again  built  up  and  tested,  to 
the  breaking  point,  a  weight  of  14  fi).,  was  suspended  from  each 
of  the  cantilevers  in  the  manner  before  described,  which  was 
allowed  to  remain  throughout  the  experiment.  As  the  deflection 
of  the  beam  increased  the  ends  a  a,  fig.  7,  were  driven  tightly 
against  each  other,  and  the  ends  5  b  were  drawn  apart,  this  had 
the  effect  of  bending  the  bolts  passing  through  the  corbels.  The 
beam  gradually  broke  down  with  2,100  tt).  applied  in  the  centre. 

The  deflections  and  loads  producing  them  are  given  in  the 
following  table : — 


w. 


Central 
Deflection. 


W. 


Central 
Deflection. 


W. 


Centml 
Deflection. 


lb. 

loa 

200 
300 
400 
500 
600 
700 


inches. 

lb. 

006 

800 

012 

900 

016 

1,000 

0-22 

1,100 

0-26 

1,200 

0-32 

1,300 

0-39 

1,400 

inches. 
0-46 
0-52 
0-59 
0-66 
0-72 
0-78 
0-86 


lb. 
1,500 
1,600 
1,700 
1,800 
1,900 
2,000 
2,100 


inches. 
0-92 
1-00 
1-07 
117 
1-26 
1-34 


Another  compound  beam  was  then  built  and  tested,  with  two 
concentrated  weights  each  5  ft.  from  the  centre  of  beam,  so  that 
the  distance  between  two  weights  was  10  ft.  The  beam  broke 
down  with  a  total  load  of  3,200  lb.,  or  1,600  fl).  at  each  point. 
l!he  equivalent  distributed   and   central  loads  is  found   in   the 
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following  manner : — ^The  maximum  moment  of  flexure  due  to  the 
two  concentrated  weights  is  1600  x  17-125  =  27,398-4. 


Wl 
8 


W  X  44-25 

8 


=  27,398-4. 


.'.  W  =  4,954  the  equivalent  distributed  load,  or  2,477 
=  the  equivalent  central  load.  The  mean  central  breaking  load 
may  therefore  be  taken  as  2^^77x  2,100  _  2,288  lbs. 

And  the  breaking  central  load  for  the  full  sized  beam  29  ft.  6  in. 
span  will  be  64  x  2,288  =  70  tons  nearly,  which  agrees  with 
the  result  given  in  the  report  of  the  Railway  Bridges  Inquiry 
Commission. 

The  loads  and  deflections  produced  are  shown  in  the  following 
table  :— 


w. 

Central 

w. 

Central 

w. 

Central 

w. 

Centra] 

DeflecUon. 

DeflecUon. 

Deflection. 

DeflecUon. 

lb. 

inches. 

lb. 

inches. 

lb. 

inches. 

lb. 

inches. 

100 

005 

900 

0-39 

1,700 

0-79 

2,500 

1-38 

200 

008 

1,000 

0-43 

1,800 

0-84 

2,600 

1-60 

300 

010 

1,100 

0-50 

1,900 

0-89 

2,700 

1-69 

400 

013 

1,200 

0-53 

2,000 

0-97 

2,800 

1.87 

500 

017 

1,300 

0-59 

2,100 

1-04 

2,900 

1-97 

600 

0-25 

1,400 

0-63 

2,200 

109 

3,000 

2-05 

700 

0-30 

1,500 

0-71 

2.300 

118 

3,100 

2-29 

800 

0-33 

1,600 

0-76 

2,400 

1-26 

3,200 

The  compound  beam  is  therefore,  at  least,  three  times  as  strong  as 
one  of  the  simple  beams  of  which  it  is  composed. 

By  observing  the  behaviour  of  the  beam  while  the  above  tests 
were  in  progress,  or  even  by  inspecting  the  fractured  model,  it  is 
seen  that  the  beam  is  deficient  in  horizontal  shearing  resistance. 
It  can  be  pi-oved  that  the  distribution  of  shearing  stress  on  any 
section  of  a  solid  rectangular  beam  is  represented  graphically  by 
means  of  a  parabola,  whose  central  ordinate  represents  the 
maximum  shearing  stress,  which  occurs  at  the  neutral  axis ;  the 
shearing  stress  vanishes  at  the  extreme  fibres.  The  area  of  the 
parabola  represents  the  total  shearing  stress  on  any  section  per 
unit  of  breadth,  so  that  if  J'  =  the  total  sheaiing  stress  at  any 
section ;  and  x  =  the  central  ordinate  of  parabola ;  h  =  depth 
of  beam,  and  b  =  breadth  of  beam. 

:  F  ^  ~  X  hv 


:.x  = 


SF 

2bh 
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X  therefore  equals  the  intensity  of  longitudinal  shearing  stress 
at  the  neutral  axis  of  the  beam.  If  we  take  the  case  of  two 
beams  bolted  together  without  transomes,  this  longitudinal  shear 
will  have  to  be  resisted  by  the  bolts,  otherwise  the  two  beams  will 
not  act  as  a  solid  beam  of  the  same  depth ;  there  will  also  be 
considerable  bending  stress  on  the  bolts.  If  wedges  were  driven 
into  slots  cut  half  into  each  beam  at  the  junction  (which  may  be 
considered  the  neutral  layer),  the  sectional  area  of  the  wedges 
being  determined  with  reference  to  the  longitudinal  shearing  stress 
X,  and  the  resistance  of  the  material  of  the  wedges  to  d^earing 
stress,  the  author  considers  that  the  two  beams  would  then  act 
more  nearly  as  a  solid  beam  of  the  same  deptL  To  get  the 
maximum  strength  out  of  two  beams  with  transomes  between 
them,  the  transomes  should  be  notched  into  the  upper  and  lower 
beam.  The  depth  of  the  notching  can  easily  be  found  by  drawing 
the  parabola  of  shearing  stress  as  for  a  sdiid  beam  of  the  same 
depth  as  the  compound  beam  and  drawing  ordinates  at  the  same 
distance  from  the  neutral  axis  as  the  notchings.  In  this  way  the 
longitudinal  stress  is  determined,  and  it  is  then  only  necessary  to 
know  the  resistance  of  the  material  to  shearing  stress,  both  along 
and  across  the  grain. 

'  The  following  experiments  were  made  on  a  strutted  beam,  see 
Bg,  10,  the  load  was  applied  in  the  centre,  and  a  weight  of  50  lb., 
was  connected  with  the  extremity  of  the  cantilevers  to  represent 
the  effect  of  the  weight  of  adjacent  spans,  in  the  manner  already 
described  three  sets  of  experiments  were  made ;  first,  with  a  central 
weight,  which  was  increased  to  the  breaking  point  which  occurred 
with  2,850  lb.  The  beam  failed  immediately  over  the  points 
<i  a. 

The  following  tables  show  loads  and  deflections  : — 


w. 

Central 
Deflection. 

W. 

Central 
Deflection. 

lb. 

100 

inches. 
0-05 

1,300 

inches. 
0-47 

200 

010 

1,500 

0-52 

300 

012 

1,700 

0-59 

500 

017 

1,900 

0-67 

700 

0-24 

2,100 

0-75 

900 

0-32 

2,300 

0-82 

1,100 

0-41 

2,5C0 

087 

-    2.800 

The  broken  timber  was  then  replaced  with  sound  timber,  and 
the  load  applied  at  the  points  a  a,  in  order  to  test  the  sti'uts,  the 
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experiment  was  only  continued  up  to  a  load  of  1,000  lb.  on  each 
strut     The  loads  and  deflections  are  given  in  following  table : — 


w. 

Central 
Deflection. 

w. 

Oentna 
Deflection. 

lb. 

100 

600 

1,000 

0*00 
006 
Oil 

lb. 

1,600 
2,000 

016 
0-20 

The  load  was  then  applied  at  points  situated  10  in.  apart,  each 
5  in.  on  either  side  of  the  centre,  the  beam  broke  in  the  same 
place  as  before,  immediately  over  points  a  a,  with  a  total  load  of 
4,800  lbs.,  or  2,400  lbs.  at  each  of  the  two  points  of  application. 

The  loads  and  deflections  are  given  in  the  following  table  : — 


w. 

Central 

w. 

Central 

Deflection. 

Deflection. 

n>. 

inches. 

lb. 

inches. 

100 

005 

2,000 

0-26 

200 

0-06 

2,400 

0-28 

400 

0-08 

2,800 

0-30 

600 

Oil 

3,200 

0-32 

800 

015 

3,600 

0-34 

1,000 

0-20 

4,000 

0-38 

1,200 

0-22 

4,400 

0-41 

1,400 

0-23 

4,800 

1,600 

0-24 

1,800 

0-25 

In  the  course  of  the  experiment  it  was  observed  that  as  the 
deflection  of  the  beam  increased  the  piers  moved  horizontally  and 
the  packing  pieces  at  5  5  had  to  be  removed  and  replaced  by  others 
prepared  to  prevent  the  beam  sliding  horizontally  on  the  piers. 
The  feet  of  the  piers  had  also  to  be  prepared  to  prevent  them 
sliding  horizontally.  In  the  actual  viaduct  there  must  be  con- 
siderable bending  stress  on  the  piers,  due  to  unequal  loading. 

It  will  be  observed  by  comparing  the  foregoing  experiments 
that  the  strutted  beam  is  slightly  stronger  than  the  compound 
beam  for  a  central  load,  but  that  it  is  50  per  cent  stronger  than 
the  con^)onnd  beam  for  the  two  concentrated  loads. 

The  author  proposes  in  a  future  paper  to  give  the  results  of 
experiments  on  built  compound  beams,  in  which  wedges  or  notched 
transomes  are  used  to  resist  the  horizontal  shearing  stress,  also 
the  longitudinal  and  transverse  resistances  of  the  wedges  or 
transomes  according  to  the  timber  used. 

In  conclusion,  the  author  desires  to  thank  Mr.  C.  Goodchap,  the 
Commissioner  for  Railways,  and  Mr.  Cowdery,  Engineer-in-Chief 
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for  Existing  Lines,  for  their  kindness  in  allowing  him  to  have  the 
remains  of  the  large  beam  tested  by  the  Railway  Bridges  Inquiiy 
Commission,  and  for  sending  to  the  University  the  specimens  cut 
for  testing. 

Discussion. 

Mr.  J.  A.  McDonald,  A.M.I.C.K,  said: — Hearing  that  Professor 
Warren  in  his  paper  on  the  strength  of  Colonial  timbers  intended 
touching  on  the  question  of  compound  beams,  he  thought  it  might 
be  of  interest  to  many  members  of  this  Society  if  he  introduced  a 
practical  and  to  some  extent  graphical  method  of  calculating  the 
strength  of  these  beams. 

The  beam  shown  on  plate  15  is  29  ft  centres  of  bearings, 
and  is  composed  of  three  logs,  each  12  in.  x  12  in.  bolted  and 
keyed  together  as  shovirn.  The  main  object  of  this  diagram  is  to 
show  that  if  a  compound  beam  be  correctly  designed  to  take  the 
shearing  stresses,  the  strength  of  the  compound  beam  is  equal  to 
that  of  a  solid  beam  of  the  same  total  section. 

The  breaking  strength  of  a  solid  beam  3  feet  deep,  12  inches 
wide,  and  29  feet  centres,  would  be  170  tons  with  a  centre  load, 
or  340  tons  with  a  distributed  load,  taking  the  modulus  of 
rupture  of  ironbark  at  12,768  Bbs. 

The  total  breaking  strength  of  three  beams  each  12  inches  x 
12  inches  and  29  feet  centres,  laid  on  top  of  one  another  without 
bolts  or  keys,  would  be  57  tons  with  a  centre  load,  or  114  tons 
with  a  distributed  load,  or  one-third  the  strength  of  the  solid 
beam.  It  will  be  seen,  therefore,  that  the  strength  of  the  com- 
pound beam  can  vary  between  one  and  three  depending  entirely  on 
the  provision  made  to  take  the  horizontal  shear. 

The  amount  of  horizontal  shearing  stress  on  the  keys  is 
obtained  in  the  following  manner  : — Draw  diagrams  of  mean 
vertical  shearing  stresses  for  both  dead  and  live  loads,  as  shown  by 
curves  ABC  and  D  E  F;  the  sum  of  these  two  is,  of  course, 
the  total  mean  vertical  shear  which  we  will  call  S.  Then  f  x  ^S' 
=  maximum  horizontal  shear  at  the  neutral  axis  of  the  beam. 
Lay  off  G  ff  =  i  S,  and  construct  a  parabola  with  height  =  G  H 
and  base  =  total  depth  of  beam.  The  horizontal  shearing  stress 
at  any  point  on  the  vertical  section  is  then  given  by  scaling  the 
length  of  the  ordinate  at  that  point,  qa  K  L  for  the  compound 
beam  shown.  On  plate  15  these  parabolas  have  been  plotted  for 
each  key,  and  the  horizontal  shear  taken  at  6  inches  fix>m  the 
neutral  axi&  The  crushing  strength  of  the  keys  has  been  taken 
at  4  tons  on  the  square  inch,  and  the  factor  of  safety  at  6*6,  which 
gives  a  safe  strain  of  0  6  tons  per  square  inch,  the  keys  being  pro- 
portioned accordingly.  The  bolts  have  been  arranged  at  3  feet  pitch, 
and  the  stress  on  them  has  been  obtained  from  the  diagram  of  ver- 
tical shear,  the  safe  stress  being  taken  at  4*5  tons  per  square  inch.. 

By  the  above  arrangement  of  keys  and  bolts  it  will  be  seen 
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.  thafc  the  maximum  shearing  stresses  are  fully  pi*ovided  for,  and  it 
only  remains  now  to  show  that  the  beam  is  not  weakened  by 
cutting  holes  for  the  keys.  The  curve  M  Q  represents  to  scale 
the  bending  moments  on  the  beam,  due  to  an  evenly  distributed 
load  of  340  tons ;  the  curve  M  P  represents  the  moments  of 
resistance,  which  have  been  calculated  for  the  reduced  section  of 
the  beam  at  each  key ;  and  the  line  M  0  represents  the  moments 
of  resistance  of  a  similar  beam  if  solid.  It  will  be  clearly  seen 
that  the  curve  of  moments  of  resistance  falls  well  outside  the 
curve  of  bending  moments,  showing  that  the  section  left  after 
cutting  the  key  holes  is  ample  for  the  stress  that  comes  upon  it, 
and  that  the  beam  as  compounded  of  three  separate  beams  is 
equal  in  strength  to  a  solid  beam  of  equal  scantling. 

Were  it  not  so  late,  he  would  have  liked  to  make  a  few  remarks 
on  the  paper  before  the  meeting,  but  he  must  content  himself  by 
thanking  Professor  Warren  for  his  most  valuable  and  interesting 
paper,  containing  as  it  does  data,  which  every  engineer  in  this  colony 
has  felt  the  need  of  and  been  unable  to  obtain  with  accuracy.  The 
tests  have  evidently  been  most  carefully  made,  and  the  results  are 
proportionately  valuable.  The  members  will  look  forward  with 
interest  to  the  further  paper  on  this  subject  which  Professor 
Warren  has  promised  them. 

Mr.  Chas.  Moore  said  that  the  remarks  of  Professor  Warren 
opened  out  an  interesting  discussion,  inasmuch  as  our  timbers  are 
only  valuable  in  accordance  with  the  way  in  which  they  are 
obtained.  Timber  in  this  country  is  cut  all  the  year  round,  which 
is  a  great  mistake.  If  an  oak  tree  be  cut  down  when  in  full  sap 
the  chances  are  that  in  twelve  months  time  fungus  or  dry-rot  will 
be  found  to  exist  in  it.  The  timbers  of  the  iSjiibition  of  1862 
were  selected  by  Sir  William  Macarthur  and  himself.  They  took 
care  that  the  wood  was  collected  only  at  the  proper  time.  Some 
of  this  timber  could  now  be  seen  in  the  Kew  Museum.  Some 
sleepers  will  last  for  a  few  years,  others  for  a  longer  or  shorter 
time,  and  this  is  due  in  a  general  way  almost  entirely  to  the  time 
of  year  when  the  tree  is  felled.  Col.  Wai-d  in  his  experiments  on 
ironbark  stated  that  he  had  tried  five  kinds,  and  had  found  the 
white  ironbark  of  lUawarra  to  be  the  strongest. 

Mr.  Trevor  Jones,  C.E.,  said  that  engineering  in  this  colony 
has  been  suffering  from  the  want  of  experiments,  there  being  no 
lack  of  theories.  The  experiments  of  Professor  Warren  were 
useful  as  affecting  the  timbers  we  are  using  every  day.  In  erecting 
bridges  in  the  colony  for  some  nine  years  he  had  allowed  for  a 
stress  of  17,000  tt».  per  square  inch ;  this  estimate  was  too  high 
According  to  Professor  Warren,  who  had  reduced  it  to  13,000. 
He  was  sure  that  all  the  engineers  in  the  colony  would  desire  tl^e 
paper  to  appear  in  a  published  form  in  its  entirety. 
[Six  diagrams.] 
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PROCEEDINGS 


OF  THE 


ROYAL  SOCIETY  OF  NEW  SOUTH  WALES. 


WEDNESDAY,  5  MAY,  1886. 
KsnSJJhh  GENERAL   KEBTINO. 

Professor  Liversidoe,  F.R.S.,  President,  in  the  Chair. 

The  minutes  of  the  preceding  meeting  were  read  and  confirmed. 
The  following  Financial  Statement  for  the  eleven  months  ending 
31st  March,  1886,  was  presented  by  the  Honorary  Treasurer : — 

GENERAL  ACCOUNT. 

Receipts.  £    s.  d.        £    s.  d. 

(One  Guinea      900    G    0 ) 

To  subBcriptiona  ^  Two  Guineas 289  16    0>  622  13  0 

(ArreaiB  32  11    0 ) 

„  Parliamentary  Grant  on  subBcriptions  received  in  1885    ...  318    3  0 

„  freight  and  charges  repaid       2    5  0 

„  commiflsion  on  cheques  remitted        ...  0    8  0 

Total  receipts  £943    9    0 

„  balance  in  Bank  on  1st  May,  1885     17    2    1 

£960  11    1 
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-,         ,  EXPENDITUBE. 

By  advertisements 

„  Assistant  Secretaiy,  salary  11  months' 

'*  ,       »»      ,       >.  gratuity 

„  books  and  periodicals 

"  A^I^^j"'^  ^<^o«»phing  migrations  for' Jomiil 
„  frei^t  and  charges,  packinS,  &c. 

o  ninutiire  and  effects     ..7^  .  

,9  gas  account         ...        

„  housekeeper,  to  31st  Maroh    .".'.* 

It  mterest  on  mortgage 

„  insurance  on  premues 

,,  insurance  on  books  and* fiirniture 

„  medals  for  awards 

»  postage  and  duty  stamps 

ft  petty  cash  expenses 

t,  printing 

»»  '**^--<5ity,  water,  and  sewer.!.  

»  ren^hments  and  attendance  at  Geneiia  Meetings 

»,  repairs  and  painting     ...         ® 

tt  stationery 

„  sundries,  including  law  charges  

;,  balance  in  B«ik  on  31^'^!^^^    [[l  ^    ^^Ifl 

£960  11    1 

Audited-  W  Tw^Sn'  Honora^Ti^asur^.. 

W.  C.  W   Babtelb.  ^  Assistant  Secretary. 

P.  N.  Tebbbck. 
Sydney,  22nd  April,  1886. 

BUILDING  FUND  ACCOUNT. 

To  ^tnnoet^      ^'"'^  ^-^^ 

u  rahscriptions      ...  ok  ia    a 

„  Pariiamentary  Grant    .*.:        ;:;        \ ?l  jo    2 

„rentofhan        ..  S    ,    S 

62    1    0 


19  6 

0 

183  6 

8 

16  13 

4 

310  11  11 

18  13 

6 

34  15  11 

16  15 

6 

17  18 

1 

10  0 

0 

54  0 

0 

5  0 

0 

3  14 

0 

50  2 

0 

41  5 

0 

15  15 

0 

21  4 

0 

27  12 

6 

10  18 

0 

37  8  10 

9  5 

3 

12  13  11 

£180  18 
19  19 

0 
5 

£200  17 

5 

£   8. 

131  5 
69  12 

d. 

0 
5 

£200  17 

5 

»  1         .    «    ,  Total  receipts 

balance  m  Bank  on  1st  May,  1885 


IK.     li.       ^.  EXPJB5BITI7B1. 

aj  iterations  and  additions  to  bmklinir 
,♦  balance  in  Bank  on  31st  March,  188^6" 


Audited-  I^^^LIGS^'^^*^^*"*^  Treasurer. 

W.  C.  W.  Bartki^       W.H.  WEBB,  Assistant  Si;cref*y. 
^^        P.  N.  Trebbck.       ' 
Sy«i»^,,22iid  April,  1886. 
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CLABKE  MEMOBIAL  FUKD. 

To  amount  of  fond  on  Ist  May,  1886     24116    6 

I,  interest  accraed  to  3l8t  March,  1886 5  10    7 


Bj  fixed  deposit  in  Union  Bank  ... 
jf  balance  one  from  Oriental  Bank 


BOBERT  HUI9T,  Honorary  Treasurer. 
AadiM—  W.  H.  WEBB^  AiisiBtant  Seexetary. 

W.  C.  W.  Babxils» 

P.  N.  Tbshbck. 
Sydney,  22nd  April,  1886. 

FBOFESSOH  SMITH  MEMOBIAL  FUND. 
To  eighty-five  subsoriptions  (limited  to  £1  la.) 


£247  7 

1 

£  8. 

156  13 
90  13 

d. 

4 
9 

£247  7 

1 

£ 
88 

8.  d. 
9  6 

£ 
88 

8.  d. 
9  6 

By  deposit  at  call  at  Union  Bank...        

ROBERT  HUNT,  Honoranr  Treaaarec 
Audhed—  W.  H.  WEBB,  Assistant  Secretary. 

W.  C.  W.  Babtels, 

P.  N.  TBtmcK. 
Sydney,  22nd  April,  1886. 

Mesare.  W»  A.  Dixon  and  S.  MaoDonnell  were  elected  Scm- 
tineero  for  the  election  of  officers  and  members  of  CoanciL 

A  ballot  WBB  then  taken  and  the  following  genliemen  were  duly 
elected  officers  and  members  of  Council  for  the  current  year  i — 

HONORARY  PRESIDENT: 

mS  EXCELLBHCT  THE  BIGHT  HON.  LORD  CASBINGTON, 

6.CJC.G.,  fto.,  &a,  &C. 

PRESIDENT  f 

CHRISTOFHER  EOLLESTON,  O.M.G. 

VICE-PRESIDENTS : 
H.  C.  RUSSELL,  B.A.,  F.R.AS.,  &c. 
De.  ADOLPH  LEIBIUS,  M.A.,  F.CS. 

HONORARY  TREASURER : 
ROBERT  HUNT,  P.G.S.,  &c. 

HONORARY  SECRETARIES  I 

PB09VSS0R  LIVEESIDGE,  V.R.S.,  F.CS.,  F.G.S.,  kc 
F.  B.  KYNGDON.  FJLM.S.,  Latid. 

COVNGIk: 


Baa.  a  K.  MACKELLAR,  M.L.C., 

A.M.,  M.B. 
CHARLES  MOORE,  F.L.S. 
P.  R.  PEDLEY. 


J.  ASHBURTON  THOMPSON, 

M.D.,  Brux. 
C.  S.  WILKINSON,  F.G.S.,  F.LuS. 
H.  G.  A  WRIGHT,M.R.C.S.E.,*o; 
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The  following  gentlemen  were  duly  elected  ordinary  members  of 
the  Society  : — 

Bowman,  Arthur,  Sydney. 
Dunn,  Edward  Casey,  Ashfield. 
Rigg,  Thomas  S.  J.,  B.A.,  Sydney. 
The  certificates  of  two  new  candidates  were  read  for  the  second 
time,  and  of  seven  for  the  first  time. 

The  names  of  the  Committeemen  of  the  different  Sections  of 
the  Society  were  announced,  viz.  : — 

Microscopical  Section. — Chairman  :  P.  R.  Pedley.  Secretary : 
F.  B.  Kyngdon.  Committee :  Dr.  Morris,  H.  G.  A. 
Wright,  M.RC.S.E.,  T.  Whitelegge,  and  T.  F.  Wiesener. 

Medical  Section, — Chairman :  Sir  Alfred  Roberts.  Secretaries : 
Dr.  Ashburton  Thompson,  Dr.  A.  McCormick.  Com- 
mittee :  Hon.  Dr.  Mackellar,  M.L.C.,  Dr.  Thomas  Evans, 
Dr.  KnaggH,  Dr.  Chambers,  Prot  Anderson  Stuart^  M.D., 
Dr.  F.  N.  Manning. 

Five  hundred  and  ninety-four  donations  of  books,  periodicals, 
<S^.,  and  seven  charts,  were  laid  upon  the  table,  and  duly 
acknowledged. 

A  circular  was  read  from  the  secretary  of  the  Elizabeth  Thomp- 
son Science  Fund,  Boston,  U.S.  America,  inviting  applications 
for  grants  of  money  in  aid  of  scientific  work.  The  circular  was 
afterwards  afiixed  to  the  notice  board  in  the  halL 

The  Chairman  announced  that  the  Council  intended  to  hold 
a  conversazione  during  the  present  year. 

Professor  Liversidge,  F.R.S.,  President^  then  read  his  address. 

Dr.  Leibius  said  he  took  this  opportunity  of  thanking  their 
retiring  president  for  the  kind  manner  in  which  he  had  referred 
to  Ids  (Dr.  Leibius')  past  services  as  one  of  the  hon.  secretaries 
during  the  last  eleven  years.  He  had  always  had  great  pleasure  in 
doing  whatever  he  could  to  forward  the  interests  of  the  Society, 
and  he  felt  gratified  that  Professor  Liversidge  had  consented  to 
resume  the  duties  of  an  honorary  secretary  once  more.  He 
regretted  that  living  away  from  town  compelled  him  to  resign  the 
position  of  honorary  secretary,  and  in  the  new  office  as  one  of  the 
two  vice-presidents,  to  which  they  had  just  done  him  the  honour 
to  elect  him,  he  would  endeavour  to  uphold  the  dignity  of  the 
position. 

Sir  Alfred  Roberts,  in  rising  to  propose  a  vote  of  thanks  to 
the  late  president,  said  : — "  Before  the  past  president  leaves  the 
chair  I  think  we  ought  to  offer  him  a  very  cordial  vote  of  thanks  for 
the  very  able  and  lucid  address  which  he  has  just  delivered,  and 
from  which  we  have  derived  so  much  pleasure.  It  has  evidently 
been  the  result  of  a  great  deal  of  very  earnest  thought  on  his 
part." 
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Professor  Liversidge,  in  rising  to  acknowledge  the  compliment 
just  tendered  him,  said  that  as  he  had  occupied  so  much  of  their 
time  already  he  would  not  detain  them  with  a  long  reply.  He  ex- 
pressed his  sense  of  the  gratifying  terms  in  which  the  vote  of 
thanks  had  been  proposed,  and  especially  for  the  impressive  way 
in  which  it  had  been  passed  by  the  meeting.  As  one  of  the 
honorary  secretaries  he  would  be  happy  to  continue  to  do  his 
best  to  promote  the  interests  of  the  Society. 

Mr.  C.  RoLLESTON,  on  taking  the  presidential  chair,  said — I 
must  confess  I  would  have  felt  better  pleased  if  the  choice  of  the 
Society  had  fallen  upon  some  one  better  able  than  I  am .  to  dis- 
charge the  duties  of  the  high  position  to  which  you  have  elected 
me  to-night.  I  will  endeavour,  to  the  best  of  my  ability,  to  do 
what  is  necessary  for  the  welfare  of  the  Society  while  in  that 
position,  and  I  trust  that  the  Society  may  continue  to  progress  as 
it  has  done  hitherto. 

The  meeting  was  then  adjourned  till  the  first  "Wednesday  in 
Juna 

About  forty  members  were  present. 

WEDNESDAY,  ;?  JUXE,  JSS6. 
C.  RoLLESTON,  C.M.G.,  President,  in  the  Chair. 

The  minutes  of  the  last  meeting  were  read  and  confirmed. 

The  following  gentlemen  were  duly  elected  ordinary  members  of 
the  Society  : — 

David,  T.  W.  Edgeworth,  B.A.,  F.G.S. 
Quaife,  William  Francis,  B.A.,  M.B.,  Ch.M. 

The  certificates  of  seven  new  candidates  were  read  for  the 
second  time,  and  of  four  for  the  first  tima 

One  hundred  and  thirteen  donations  of  books,  periodicals,  <fec., 
were  laid  upon  the  table. 

Mr.  Charles  Moore,  F.L.S.,  in  the  absence  of  the  author,  read 
a  paper  by  Baron  Ferdinand  von  Mueller,  K.C.M.O.,  F.R.S., 
&c.  "On  an  unrecoixled  Ardisia  from  New  Guinea." 

He  explained  that  the  specimen  was  brought  from  New  Guinea 
in  H.M.S.  "Nelson,"  and  forwarded  with  other  plants  to  Baron 
von  Mueller  for  classification.  The  pai)er  was  a  report  on  the 
same  by  Baron  von  Mueller,  who,  in  forwarding  this  description, 
had  begged  that  it  might  be  brought  before  the  Royal  Society, 
and  published  with  its  proceedings.  One  species  of  the  Ardisia 
was  found  in  Madagascar  and  the  Molucca  Islands,  another  in 
New  South  Wales  and  Queensland,  while  a  third  (the  specimen 
under  notice)  grew  in  New  Guinea.  This  last  was  a  solitary 
instance  of  the  plant  being  found  so  far  north.  He  believed  that 
at  one  time  the  continent  of  Australia  and  New  Guinea  were 
united.     It  was  not  at  all  likely  that  gum  seeds  would  be  carried 
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by  currents.  Other  proofs  of  the  unity  of  the  two  jdaceff  mi|^t 
be  found  in  the  statement  that  marsupials,  red  oedar,  and 
eucaljpts  are  the  same  in  both,  although  our  wood  is  better, 
probably  because  it  grows  in  a  southern  part,  as  it  was  a  fact 
that  the  farther  norUiwards  we  proceed  the  deeper  the  timber 
becomes.  Sir  Joseph  Hooper  is  of  opinion  that  the  cedar  used 
for  making  cigar  boxes  is  identical  with  our  own  codar. 

A  paper  by  the  Rev.  George  Pratt  on  *'A  comparison  of  tiie 
dialects  of  K  and  W.  Polynesian,  Malay,  Malagasy,  and  Austra- 
lian," was  communicated  by  the  Rev.  W.  Wyatt  Gill,  B.  A  (Lond.) 

Mr.  Gill,  after  speaking  of  the  high  respect  with  which  the 
Rev.  George  Pratt  was  regarded  as  an  authority  on  matters 
connected  with  the  Samoan  and  other  languages  said  that  he 
wished  more  study  were  given  to  Polynesian  dialects  by  those 
who  had  a  taste  for  philology,  so  that  now,  while  practicable,  they 
might  gather  up  the  spoken  and  unwritten  languages  of  these 
coimtries.  It  was  necessary  that  something  be  done  at  once. 
The  study  is  both  interesting  and  important,  the  dialects  ol 
Polynesia  being  almost  infinite  in  variety,  while  at  the  same  time 
it  is  extremely  difficult  to  trace  the  original  words  in  some 
dialects.  For  example,  when  the  natives  hear  a  new  word  from 
Europeans  or  natives  of  other  islands,  it  spreads  like  wildfire 
through  the  villages,  and  children  of  the  succeeding  generation, 
finding  such  words  incorporated  with  their  elders'  speech,  believe 
them  to  be  part  of  the  original  dialect  of  the  island.  Again, 
many  of  the  islands  are  passing  away,  while  within  his  own 
knowledge  the  language  of  Tahiti  had  changed  considerably 
during  the  last  few  years,  and  many  new  words  were  being 
adopted.  He  would  suggest  that  a  polyglott  of  the  Polynesian 
languages  be  prepared,  and  that  the  work  be  commenced  by  the 
Royal  Society.  Mr.  Gill  also  stated  that  Mr.  Alfred  Wallace 
was  of  opinion  that  formerly  the  islands  were  peopled  by  one 
race,  and  that  some  idea  of  the  migrations  of  the  natives  would 
be  obtained;  if  the  suggestion  as  to  the  polyglott  be  carried  out. 

Mr.  Charles  Moore  stated  that  a  few  years  ago  he  had  taken  a 
great  deal  of  interest  in  obtaining  the  native  names  of  plants  in 
the  Clarence  and  Richmond  River  district  He  found  that  the 
names  varied  considerably  in  the  districts,  and  that  names  were 
given  for  even  the  minutest  plants.  The  names  of  identical  trees 
on  the  Richmond  and  Clarence  were  totally  dififerent,  although  he 
had  been  informed  that  the  languages  were  somewhat  similar. 
He  regretted  that  the  languages  of  these  colonies  would  be  lost, 
as  the  natives  of  the  coast  are  fast  vanishing.  The  race  of  Tas- 
manian  aborigines  was  now  extinct,  and  he  believed  that  their 
language  had  never  been  written. 

Hon.  Dr.  Creed,  M.L.C.,  alluded  to  the  efforts  made  by  the 
Rev.  W.  Ridley,  some  years  ago,  in  recording  many  words  of  the 
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languages  of  New  South  Wales.  It  was  true  that  nearly  all  the 
coast  tribes  were  extinct,  except  on  the  Clarence  and  a  few  otiier 
places,  but  away  west  of  the  Darling  and  west  of  Queensland 
there  were  large  numbers  of  natives  yet  existing  who  still  speak 
the  dialects  in  all  their  purity.  Amongst  these  natives  a  number 
of  white  men  were  living  who  would  of  course  possess  a  reliable 
stock  of  native  words  and  native  customs.  The  officials  connected 
with  the  telegraphs  of  the  interior  were,  many  of  them,  intelligent 
men,  who  could  render  valuable  assistance  in  the  work,  as  they 
had  often  a  considerable  amount  of  leisure,  and  thus  a  beginning 
would  be  made  towards  a  polyglott.  If  we  allowed  the  languages 
of  our  aborigines  to  die  out,  we  will  be  removing  one  of  the 
sources  of  comparative  philology. 

Rev.  J.  P.  Sunderland  spoke  of  Mr.  Pratt's  enthusiasm  in  tlie 
study  of  the  Polynesian  dialects,  and  stated  that  many  Samoan 
words  were  found  amongst  the  Malagese.  He  was  able  to 
corroborate  the  remark  made  by  Mr.  Moore  as  to  the  names  of 
plants  varying  even  in  districts  only  a  few  miles  apart.  An 
interesting  fact  respecting  native  botany  was  that  the  names  of 
even  the  smallest  plants  and  flowers  appeared  to  be  known  to 
nearly  every  native.  The  migrations  of  natives  were  ascertained 
in  many  instances,  where  the  languages  had  undergone  such 
changes  that  the  inhabitants  were  unable  to  converse  with  each 
other. 

A  paper  by  T.  L.  Bancroft,  M.B.,  Edin.,  F.L.S.,  of  Brisbane — 
"  Preliminary  notes  on  some  new  Poisonous  Plants  discovered  on 
the  Johnstone  River,  North  Queensland,  was  communicated  and 
read  by  Professor  T.  P.  Anderson  Stuart,  M.D.,  Edin. 

Professor  Stuart  suggested  that  the  application  of  Australian 
Flora  to  practical  medicine  should  be  taken  up  by  the  medical 
profession,  and  if  this  were  done  he  had  no  doubt  that  the  large 
field  for  study  in  this  direction  would  result  in  a  considerable 
addition  to  our  therapeutical  knowledge. 

A  metallic  meteorite  or  siderite  from  the  Diamantina  District, 
Queensland,  exhibited  by  C.  S.  Wilkinson,  F.G.S.,  Government 
Geologist,  was  described  by  Professor  Liversidge. 

Professor  Liversidge,  F.R.S.,  exhibited  and  described  a  collec- 
tion of  New  South  Wales  silver  ores  (38  specimens  in  all)  which 
had  been  collected,  and  in  certain  cases  assayed  by  Mr.  J.  McGarvie 
Smith,  from  various  mines  at  Silverton. 

A  model  showing  the  geometry  of  one  form  of  serpentine 
progression  was  exhibited  and  described  by  IjAwrence  Hargrave, 
Esq. 

About  thirty  members  were  present. 


Digitized  by  VjOOQIC 


286  PROCEEDINGS. 

WEDNESDAY,  7  JULY,  1886. 
H.  C.  Russell,  B.A.,  F.R.A.S.,  Vice-President,  in  the  Chair. 

The  minutes  of  the  last  meeting  were  read  and  confirmed 
The  foUowing  gentlemen  were  duly  elected  ordinary  members 
of  the  Society : — 

Brown,  David,  Kallara,  Darling  River. 
Grut,  Percival  de  Jersey,  Sydney. 
Heydon,  L.  R,  M.L.A.,  Sydney. 
MacFarlane,  Edward,  Bourke. 
Morgan,  Dr.  Edward,  Mount  Victoria. 
Provis,  John,  Sydney. 

Smith,  Walter  Alexander,  A.M.I.C.K,  Sydney. 
The  certificates  of  four  new  candidates  were  read  for  the  second 
time,  and  of  seyen  for  the  first  time. 

One  hundred  and  seventy-two  donations  of  books,  periodicals, 
«fec.,  were  laid  upon  the  table. 

The  Chairman  announced  that  the  Sanitary  Section  had  been 
resuscitated,  and  that  the  following  Committeemen  had  been 
elected  : — 

Sanitary  Section, — Chairman  :  Sir  Alfred  Roberts.     Secre- 
tary :    R    E.    Roth,    M.R.C.S.E       Committee:    Dr. 
Ashburton   Thompson,   W.   A.    Dixon,    F.C.S.,    F.  B. 
Kyngdon,  Dr.  Fairfax  Ross,  Dr.  F.  H.  Quaife,  J.  B. 
Henson,  C.E. 
A  paper  by    Baron    Ferdinand  von  Mueller,    K.C.M.G., 
F.RS.,  ic. — "Further  additions  to  the  Census  of  the  Genera  of 
Plants  hitherto  known  as  Indigenous  to  Australia''  was  taken  as 
read. 

Mr.  Kyngdon  read  a  paper  by  Mr.  H.  F.  Madsen — "  Notes  on 
the  process  of  polishing  and  figuring  18-inch  Glass  Specula  by 
hand,  and  experiments  with  Flat  Surfaces.'' 

Some  remarks  were  made  by  Mr.  H.  A.  Lenehan  and  the 
Chairman. 

Forty-three    diagrams   and  twenty-five   coloured  lithographic 
plates  representing  views  of  the  Straits  of  Sunda,  and  the  neigh- 
bourhood  of  the  eruption   of    Krakatao,    were    exhibited    and 
described  by  Mr.  H.  C.  Russell,  B.A.,  F.R.A.S. 
About  twenty-five  members  were  present. 

WEDNESDAY,  4  AUGUST,  1886, 
C.  RoLLESTON,  C.M.G.,  President,  in  the  Chair. 
The  minutes  of  the  last  meeting  were  read  and  confirmed. 
The  Chairman  announced  with  regret  the  death  of  the  late 
Rev.  Peter  MacPherson,  M.A.,  who  had  been  a  life  member  of 
the  Society  for  eight  years,  and  who  had  contributed  various 
papers. 
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The  following  gentlemen  were  duly  elected  ordinary  members 
of  the  Society  : — 

Edmunds,  Percy  James,  Sydney. 
Holmes,  Spencer  Harrison,  Allandale,  Hunter  River. 
Quayle,  Edwin,  Glebe  Point 

Threlfall,   Richai-d,   RA.   (Cantab.),   Professor  of  Physics, 
Sydney  University. 
The  certificates  of  seven  new  candidates  were  read  for  the  second 
time,  and  of  five  for  the  first  time. 

The  Chairman  announced  that  the  Council  proposed  to  hold  a 
Conversazione  in  the  Great  Hall  of  the  University,  on  the  6th 
October  next. 

Sixty-one  donations  of  books  and  periodicals  were  laid  upon  the 
table. 

The  following  letter  was  read  from  Dr.  L.  G.  De  Koninok,  of 
Li^ge,  acknowledging  the  award  of  the  Clarke  Memorial  Medal : — 

Professor  Liversidge,  President  of  the 

Royal  Society  of  New  South  Wales. 

Monsieur  le  President,  Li^ge,  1  Jane,  1886. 

I  have  the  honour  to  acknowledge  the  receipt  of  the  Clarke  Medal, 
conferred  by  the  Society  on  me  in  recognition  of  my  long  and  numerous 
scientific  researches,  especially  tliose  which  have  had  for  their  object  the 
study  of  the  carboniferous  fossils  of  Belgium,  and  the  palaeozoic  fossils  of 
your  interesting  country. 

I  have  been  more  than  flattered  in  receiving  that  distinction,  and  at 
seeing  my  name  associated  with  those  eminent  naturalists  upon  whom  this 
honour  has  been  previously  conferred. 

It  is,  moreover,  a  precious  souvenir  of  one  who  so  kindly  supplied  me 
with  the  whole  of  the  valuable  fossils  which  have  assisted  me  in  my  labours. 

Will  you,  therefore,  have  the  goodness.  Monsieur  le  President,  to  present 
in  my  name  to  the  Royal  Society  of  New  South  Wales,  my  hvely  and 
sincere  thanks  for  the  honour  which  they  have  been  good  enough  to  confer 
upon  me. 

Accept  the  homage  of  my  most  distinguished  sentiments. 

Dr.  L.  G.  DE  KONINCK. 

Mr.  S.  Herbert  Cox,  F.C.S.,  F.G.S.,  read  a  paper  on  "The 
Tin  Deposits  of  New  South  Wales." 

After  some  remarks  upon  the  same  by  Pi-ofessor  Liversidge, 
the  President,  on  behalf  of  the  Society,  presented  Mr.  Cox  with 
the  Society's  medal,  which  had  been  awarded  to  him  for  his 
valuable  paper. 

On  the  motion  of  the  Rev.  R.  Collie,  F.L.S.,  a  paper  by  the 
late  Rev.  Peter  MacPherson,  M.A.,  "On  the  Aboriginal  names 
of  Rivers  in  Australia,  philologically  examined,"  was  taken  aa 
read. 

A  discussion  upon  the  subject  of  the  paper  took  place,  in  which 
the  following  gentlemen  took  part,  viz.: — Rev.  Robert  Collie, 
Sir  Alfred  Roberts,  ^fcssrs.  J.  F.  Mann,  E.  Du  Faur,  and 
J.  Trevor  Jones. 
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Mr.  H.  C.  Russell  exhibited  a  number  of  photographs  of  the 
River  Darling  taken  before  the  rise  and  at  its  present  state  of 
flood. 

About  thirty  members  were  present. 

WEDNESDAY,  1  SEPTEMBER,  188G. 
C.  RoLLESTON,  C.M.G.,  President,  in  the  Chair. 

The  minutes  of  the  last  meeting  were  read  and  confirmed. 
The  following  gentlemen  were  duly  elected  ordinary  members 
of  the  Society : — 

Barker,  William  Mandeville,  Sydney. 

Blacket,  Arthur,  Sydney. 

CoUingwood,  David,  M.D.  (Lond.),  F.R.C.S.,  Eng.,  Summer 

Hill. 
MacDonald,  John  Alexander,  M.T.M.E.,  A.M.I. C.E.,  Sydney. 
Newmarch,  Bernard  James,  L.R.C.P.  (Lond.),  M.R.C.S.K, 

Bowral. 
Sager,  Edmund  K,  Sydney. 

Worrall,  Ralph,  M.D.  (Queen's  Univ.,  Irel.),  Sydney. 
The  certificates  of  five  new  candidates  were  read  a  second  time, 
and  of  six  for  the  first  time. 

One  hundred  and  twenty-one  donations  of  books  and  periodi- 
cals were  laid  upon  the  table. 

Mr.  Frederick  B.  Gipps,  C.E.,  read  a  paper  on  "  Our  Lakes 
and  their  uses.'' 

A  discussion  followed  in  which  the  following  gentlemen  took 
part,  viz. : — Messrs.  H.  C.  Russell,  J.  F.  Mann,  T.  Whitelegge, 
C.  S.  Wilkinson,  Dr.  Thomas  Dixon,  and  the  Chairman. 

Dr.  Leidius,  M.A,  F.C.S.,  exhibited  and  described  some 
beautiful  specimens  of  gold  in  calcite,  from  the  Uralla  district, 
the  lime  having  been  dissolved  in  acid,  the  gold  was  left  as  a 
network  of  the  finest  ramifying  filaments. 

The  following  letter  in  connection  with  the  above  was  also  read : — 

Sir,  ^  31  August,  1886. 

The  quartz  was  taken  from  a  reef  situated  about  ten  miles  south 
from  Barraba  and  about  three  miles  east  of  the  main  road,  close  to  a  small 
oreek  locally  known  as  **  Tea-tree  Creek,"  in  the  Peel  and  Uralla  mining 
district. 

Wo  have  been  working  at  this  reef  for  nearly  two  years.  The  specimens 
were  taken  from  a  depth  of  about  45  feet  The  reef  is  well  defined  and  is 
about  16  Inches  thick.  We  have  sunk  to  water  level  (80  feet),  and  are  now 
taking  out  stone  showing  gold  freelv.  A  battery  is  in  course  of  erection, 
and  wWX  be  ready  to  crush  in  a  week.  I  am,  &c., 

A.  ARMSTRONG. 
To  Dr.  Leibius,  M.A.,  F.C.S.,  Royal  Mint,  Sydney. 

Remarks  upon  the  specimens  were  made  by  Mr.  C.  S.  Wilkinson 
and  Professor  Liversidge. 

Ab9ut  thirty  members  were  present. 
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WEDNESDAY,  6  OCTOBER,   1886. 

A  Conversazione  was  Leld  in  the  Great  Hall  of  the  University, 
under  the  management  of  the  following  committee  : — Chris- 
topher Rolleston,  C.M.G.,  President;  H.  C.  Russell,  F.RS., 
Vice-President;  Robert  Hunt,  F.G.S.,  Treasurer;  A.  Liversidge, 
F.R.S.,  Hon.  Secretary ;  F.  B.  Kyngdon,  Hon.  Secretary ; 
Charles  Moore,  F.L.S.,  P.  R.  Pedley ;  J.  Ashburton  Thompson, 
M.D.  (Brux.) 

The  hall  and  approaches  were  decorated  with  palms,  ferns,  and 
rare  pot  plants  by  Mr.  C.  Moore,  F.L.S.,  Director  of  the  Botanic 
Gardens. 

Mr.  F.  Morley  presided  at  the  organ. 
The  number  of  guests  present  was  between  900  and  1,000. 
The  following  is  a  list  of  the  articles  exhibited  : — 
Fairfax,  Jas.  R. — Collection  of  coins. 
Salmon,  W. — Collection  of  Australian  diamonds. 
Elkington  and  Co. — Copies  of  celebrated  art  treasures  in  electro- 
ware,  shields,  plaques,  vases,  &c. 
Paling,  W.  H. — Bronzed  coloured  bust  "Kurde  Woman,"  by 

Emile  Guillemin.     Exhibited  in  the  Salon  of  1884,  Paris. 
Walker,  P.  B. — 1.  Japanese  pictures.     2.  Japanese  work. 
Philip,  Dr.  Alex. — National  Hungarian  album. 
Barff,  H.  K,  Registrar. — Books  from  University  Library. 
Sinclair,  Sutherland. — 1.  Old  books.     2.  Facsimile  copy  of  Death 

Warrant  of  King  Charles  I. 
Minister  for  Mines. — Geological  maps. 
Philip,  Dr.  Alex. — Oil  painting,  "  Departure  of  New  South  Wales 

Contingent,"  by  H.  J.  C.  Mitchell. 
Picturesque  Atlas  Co. — Series  of  views  of  Australia,  by  various 

artists. 
Amateur  Photographic  Society. — Series  of  views  near  Sydney. 
Selfe,  Norman,  C.E. — 1.  Album  of  American  photographs.  2.  Old 

prints. 
Deffell,  G.  H. — 1.  One  quarto  volume  of  Gary's  new  map  of 

England  and  Wales  of  1794.     2.  A  view  of  London  about 

the  year  1560. 
Sinclair,  Sutherland. — 1.  Stereoscope  and  views  of  New  York, 

River  Hudson.        2.  Four    revolving  albums   of    Scottish 

scenery. 
Russell,  H.  C,  F.R.S.R— Photos,  of  the  Flood  in  the  River 

Darling. 
Wilkinson,  C.  S.,  F.G.S. — Photos,  of  interior  of  Jenolan  Caves. 
Cox,  Hon.  G.  H.,  M.L.C. — 1.  Ten  photographic  views  of  Mount 

Wilson.     2.  Eight  photographic  views  of  Mulgoa,  on  the 

Nepean  River. 
Jackson,  Rev,  H.  L. — Etchings  (unframed). 
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Selfe,  Norman. — 1.  Old  prints  of  London  Churches.     2.  Copy  of 

"  Ecclesiastica  LondinL"     3.  Old  prints  of  Hampton  Court 

Palace.     4.  Old  Remter  Dish.     5.  Leaden  bust  of  Sir  Isaac 
Newton. 
Wright^  Dr. — Original  letter  from  Lord  Nelson,  conveying  the 

account  of  the  Battle  of  the  Nile. 
Dowling,  Judge. — Old  map  of  Sydney. 
Adams,   P.   F.,   Surveyor-General.— Shields    taken    from    trees 

originally  marked  by  Surveyors,  some  in  1830. 
Sinclair,   Sutherland. — ^Figures  of  animals  cut  by  Esquimaux,  in 

bone. 
Cox,  Dr. — 1.  Two  carved  shells  from  New  Caledonia.     2.  Collec- 
tion of  cloths  from  the  S.  Sea  Islands,  collected  on  the  three 

voyages  of  Captain  Cook. 
Wilkinson,  C.   S.,   Government  Geologist — 1.  Boomerangs  from 

Bourke,  N.S.W.      2.  Carapace  of  tortoise  from  Madi^pascar. 

3.  Kava  Bowl  from  Solomon  Islands.     4.  Warrior's  club, 

Santa  Cruz. 
Amateur  Photographic  Society. — Views  of  New  South  Wales. 
Cox,  S.  Herbert. — ^The  Diamonds  of  New  South  Wales,  illustrated 

by  lantern  views. 
Hewett,  T.  E. — Experiments  with  polarised  light 
Haswell,  W.  A.,  M.A,  B.Sc. — Wax  models  of  the  development  of 

— 1.  The  serpula  (a  marine  annelid  worm).     2.  The  fresh- 
water crayfish.     3.  The  chick. 
Hargrave,  L. — Flying  machines,  the  motion  of  fish,  serpents,  <S»Xy 

based  on  the  principle  of  the  trochoided  plane. 
Ellis,  Dr.  H.  A. — Pure  cultivation  of  micro-organisms,  bacteria, 

<&a,  and  apparatus  as  described  in  Dr.  Woodhead's  book  on 

the  subject 
Katz,  Dr.  O. — Pure  cultivation  of  micro-organisms,  bacteria,  &c., 

in  Sydney  water  and  ensilage. 
Wilkinson,  Dr.  W.   C. — Pure  cultivation    of    micro-organisms, 

bacteria,  <&c.,  in  solid  media,  Koch's  method. 
Haswell,  W.  A.,  M.A.,  B.Sc. — Series  of  specimens  illustrating  the 

marine  zoology  of  Port  Jackson. 
Brazier,  John,  F.L.S. — Five  specimens  of  recent  trigonias. 
Collie,  Rev.  Bobt,  F.L.S. — 1.  Hare  ferns  mounted  on  cards  and 

in  album.      2.  Specimen    of   tin    ore    from  N.   England. 

3.  Fossils. 
Whitelegge,  T.— The  mosses  of  N.  S.  Wales  collected  by. 
Rigg,  T.  S.  J. — Collection  of  ash  and  scoria,  from  recent  volcanic 

eruptiotn  in  N.Z. 
Cox,  S.  Herbert,   F.G.S. — Block  of  Alunite,  and    some  alum 

manu&ustured  f  ixmi  the  stone. 
Makin,  G.  E. — 1.  Silurian  and  carboniferous  fossils.     2.  Crems 

from  Berrima. 
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Minister  of  Mines. — Collection  of  minerals  and  fossils  from  N.  S. 
Wales. 

Eatte,  Felix. — Crystallized  gold  from  N.  Caledonia. 

Australian  Museum. — 1.  Saddle^shaped  crystals  of  siderite  from 
Sandhurst.  2.  Tribachyocrinus  corrugatas  from  the  carboni- 
ferous sandstone  of  Ulawarra. 

layersidge,  Professor,  F.R.S.K — 1.  Gold  ore,  from  Mount  Lyall, 
Tasmania.  2.  Gold  ore,  Ac,  from  Fairfield,  N.  S.  W. 
3.  Collection  of  N.  S.  W.  silver  minerals. 

Haswell,  W.  A.,  M.A.,  B.Sc. — 1.  Cambridge  rocking  microtome 
section  cutting  machine.  2.  Revolving  table,  for  exhibiting 
series  of  sections  (new). 

Marano,  Dr.  V. — Pneumatic  cabinet,  for  the  mechanical  treat- 
ment of  phthisis. 

Weisener,  T.  F. — 1.  Microscopes  in  process  of  construction  (designed 
and  manufactured  by  exhibitor).  2.  Theodolite,  6".  3.  Level, 
16".  4.  Pentagraph  (improved).  5.  The  grinding  of  optical 
glass  and  manufacture  of  lenses  (showing  the  various  stages 
as  conducted  by  the  exhibitor).  6.  Sighting  tripod,  with 
gemballs  in  suspension. 

Board  of  Technical  Education. — 1.  Tri-unial  lantern  and  slides 
(Mr.  Eamsay,  operator).  2.  Polariscope  lantern  and  slides 
to  illustrate  the  beautiful  effects  of  polarised  light  (Mr. 
Hewett,  operator). 

Amateur  Photographic  Society. — Lantern  slides,  views  near 
Sydney. 

Kingsbury,  H.  <fe  Co. — Telephones  and  various  electrical  apparatus. 

Eothe,  Dr.  R — 1.  Instruments  for  registering  inhalation  of  breath, 
weight,  height,  <fec.     2.  Improv^  chairs  and  desks. 

Madsen,  H.  F. — 1.  A  silver  on  glass  reflector,  showing  magnification 
of  objects  at  the  centre  of  curvature  (made  by  the  exhibitor). 
2.  Flat  glasses  for  measuring  minute  films  of  air  or  sUver 
(made  by  exhibitor). 

Hoff,  Dr.  Aug. — Hoff's  apparatus  for  photographing  the  larynx. 

Russell,  H.  C,  Government  Astronomer. — 1.  A  new  clock,  made 
after  the  model  of  the  Post  Office  clock.  2.  Photos,  of 
instruments  in  the  Observatory.  3.  A  new  micrometer  for 
oomet  work.  4.  A  very  old  telescope,  on  universal  stand. 
5.  Experiments  on  dilitancy,  showing  the  extraordinary 
behaviour  of  sand  in  an  india-rubber  bag. 

Lichtner,  E.  F.,  optician — 1.  Photographic  apparatus  and  instru- 
ments used    in  photography.     2.  The  miniature  detective 
camera.     3.  New  camera  for  photographing  on  continuous 
roll  of  sensitised  paper.     4.  Field  developing  tent  lenses,  dra 
M'DonneU  and  Co.,  opticians. — A  collection  of  scientific  apparatus 

— Electric  vacuum  tubes,  photographs,  &c. 
Poate,  F. — Subtense  theodolite  by  Troughton  and  Sims. 
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Selfe,  Norman,  C.K — Steam  engine  indicator  forgiving  continuous 

diagrams. 
Liversidge,  Professor,  F.R.S. — Portable  assay  balance,  improved 

by  Mr.  J.  M.  Smith,  of  Sydney. 
Technological  Museum  lent  an  interesting  collection  of  exhibits. 
Etchings  of  objects  of  art,  Ist  series. 

"  II  Tesora  di  san  Marco  in  Venezia,"  1  vol. 
"  The  art  of  the  old  English  potter,"  1  vol. 
"  Ornaments  of  domestic  industry  of  Hungary,"  1  voL 
"  Ladies'  old-^ishioned  shoes,"  1  vol. 
"  Portfolios  of  Art,"  26  parts. 
"  Journal  of  Indian  Art,"  13  Nos. 
"  Jeypore  enamels,"  1  voL 
The  following  is  a  list  of  Prof.  Threlfall's  exhibits  and  demon- 
strations— 

I.  An  experiment  for  a  rough  estimation  of  the  resistance 
of  so-called  insulating  substances. 
The  method  depends  on  an  application  of  the  induction 

balance. 
The    theory    is    complicated,   but    a  statement    will  be 

written  up  near  the  apparatus. 
T  he  method  is  still  being  experimented  on. 
II.  A  galvanometer,  designed  in  the  Cavendish  Laboratory, 
Cambridge,  for  measuring  induction  co- efficients.     The 
peculiarities  are — 

ia)  Sensitiveness  is  got  by  an  astatic  arrangement. 
6)  The  suspended  parts  are  arranged,  so  that  the  "  moment 
of  inertia  "  may  be  easily  found 

(c)  Resistance  of  winding  is  small. 

(d)  Co-efficient  of  self-induction  is  very  small. 

(e )  Adjustments  are  provided  for  placing  the  coils  readily 
in  the  magnetic  meridian,  and  measuring  the  torsion 
co-efficient  of  the  suspending  fibre. 

III.  A  kathetometer,  designed  by  Prol  Poynting,  of  Bir- 
mingham, and  manufactured  by  the  '*  Cambridge 
Scientific  Instrument  Company."  The  original 
improvements  are — 

(a)  The  scale  does  not  support  any  of  the  weight  of  the 
moving  parts. 

(b)  The  telescope  always  moves  parallel  to  itself  because  it  is 
pressed  at  four  points  on  a  truly  cylindrical  surface. 

(c)  The  object-glass  of  the  telescope  moves  for  focussing,  and 
not  the  eye  piece ;  this  enables  the  line  of  collimation 
to  be  maintained  in  space  with  great  accuracy. 

(d)  The  scale  is  read  directly  by  means  of  a  microscope  and 
micrometer. 

(e)  The  arrangements  for  levelling  are  very  perfect. 


I; 
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IV.  Two  reading  microscopes,  constructed  from  a  design  by 
Lord   Kayleigh   by   the  "  Cambridge  Scientific  Instru- 
ment Company."     One  of  these  is  furnished  with  an 
adjustment,   designed    by  Professor  Threlfall  and   H. 
Darwin,   whereby    it    can    be    easily    converted    into 
a  kathetometer  microscopa 
V.  A  dividing  engine,  by  the  **  Soci^t^  Genevoise  pour  la  con- 
struction d'Instruments  de  Physique." 
VI.  Prof.  Threlfairs  model  of  Caldwell's  automatic  microtome. 
(This  machine  is  a  copy  of  the  first  instrument  of  the 
kind  ever  made,  and  described  in  "  Balfour  and  Foster's 
Embryology,"  appendix.) 
VII.  Apparatus  to   illustrate  Professor  ThrelfalFs  method   of 
mounting    series     of    sections    on    india-rubber    filpis 
(Zoologisches  Anzeiger,  1883). 
VIII.  Series  to  illustrate  a  method  proposed  by  Prof.  Threlfall 
for  mounting  sections  without  coverslip. 
IX.  Two  "  explosion  gauges "  used  by  Prof.  Threlfall  in  his 
investigation  on  the  direction  of  propagation  of  explosive 
effects    in   water.      (Philosophical    Magazine,    March, 
1886). 
X.  Sundry   toys,  e,g,,  vacuum  tubes.    Diamond  Ley  den  jar. 
Holtz  machine,  kc, 
XL  Machine  for  grinding  and   polishing  lenses  and  prisms. 
This  machine  is  based  on  Nasmyth's  model,  and  was 
designed  and  constructed  by  James  Cook,  F.R.A.S.     It 
has  already   turned   out  a  large  number  of  mirrors, 
prisms,  ka. 
Dr.  H.  A.  Ellis  exhibited  a  collection  of  pure  culture  apparatus, 
as  used  in  a  biological  research  laboratory. 

The  undermentioned  gentlemen  exhibited  microscopes  : — W.  A. 
HasweU,  M.A.,  B.Sc.,  H.  J.  Holding,  T.  F.  Wiesener,  T.  Gaunt 
<fe  Co.,  F.  B.  Kyngdon,  T.  Whitelegge,  P.  R.  Pedley,  H.  O. 
Walker,  L.  H.  Delarue,  Dr.  Morris,  Dr.  Wright,  Thos.  S.  J.  Bigg, 
Dr.  Ellis,  Dr.  W.  C.  Wilkinson,  Rev.  H.  L.  Jackson,  G.  S. 
Hodgkinson,  Dr.  Mackellar,  Professor  Liversidge,  F.R.S.,  and 
the  two  instruments  belonging  to  the  Society. 


WEDNESDAY,  S  NOVEMBER,  1886. 
C.  RoLLESTOK,  C.M.G.,  President,  in  the  Chair. 
The  minutes  of  the  last  meeting  were  read  and  confirmed. 
The  following  gentlemen  were  duly  elected  oi-dinary  members 
of  the  Society  : — 

Graham,  James,  M.A.,  M.B.,  CM.,  Prince  Alfred  Hospital, 
Sydney. 
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Hozier,  Charles  H.  S.,  F.R.C.S.L,  Lie.  K.  and  Q.  ColL  Phys. 

(IreL),  Windsor,  N.S.W. 
Marakall,  George  A.,  M.B.,  Sydney. 
Martin,  Thomas  M.,  L.R.O.P.,  L.R.C.S.,  (Edin.),  Sydney. 
Scott,  Walter,  M.A.  (Oxon.),  Professor  of  Classics,  Sydney 

University. 

The  certi6cates  of  six  new  candidates  were  read  for  the  second 
time,  and  of  four  for  the  first  time. 

The  Chairman  announced  that  the  Society's  Journal  for  1885, 
VoL  XIX,  had  been  delivered  to  all  the  members  entitled  to  the 
same.  He  also  stated  that  one  of  the  members  of  the  Society, 
Mr.  Edward  Ross  Fairfax,  had  generously  promised  through 
Professor  Liversidge  the  sum  of  £200  as  a  donation  to  the 
Building  Fund  on  condition  that  the  balance  necessary  to  clear  off 
the  present  debt  of  £800  be  subscribed  by  the  members  before 
the  end  of  the  year. 

On  the  motion  of  the  Hon.  G.  A.  Lloyd,  M.LuA.,  seconded 
by  Dr.  Leibius,  M.  A.,  the  best  thanks  of  the  Society  were  accorded 
to  Mr.  Fairfax  for  his  kind  and  liberal  offer. 

Eighty-nine  donations  of  books  and  periodicals  were  laid  upon 
the  table. 

Mr.  H.  C.  Russell,  B.  A.,  F.R.S.,  read  a  paper — "Notes  on  the 
History  of  the  Floods  in  the  River  Darling." 

A  discussion  followed,  in  which  the  following  gentlemen  took 
part,  viz. : — Messrs.  J.  B.  Donkin,  J.  F.  Mann,  and  C.  Moore. 

Mr.  Donkin  exhibited  a  large  number  of  photographs  of  the 
River  Darling,  taken  during  the  recent  tour  of  the  Water 
Conservation  Commission  in  that  district. 

Professor  IdversidgO  laid  upon  the  table  an  abstract  of  a  paper 
by  Professor  E.  H.  Rennie,  M.A.,  D.Sc,  of  the  Adelaide 
University,  "Notes  on  the  sweet  principle  of  Smilax  Glycyphylla," 
and  moved  that  it  be  taken  as  r^uL  He  stated  that  althou^  the 
paper  had  been  published  in  England,  it  was  desirable  that  an 
abstract  of  the  same  should  be  published  in  the  Colonies. 

Professor  Livbbsidoe  drew  attention  to  the  following  corres- 
pondence respecting  the  alleged  effects  of  b'ghtning  during  the  late 
volcanic  eruptions  at  Tarewera  in  New  Zealand,  and  explained 
that  he  did  so  on  account  of  the  great  difficulty  which  always 
existed  in  correcting  an  erroneous  statement  of  the  kind.  If  a 
marvellous  account  of  some  perfectly  simple  phenomenon  once 
goes  the  i*ound  of  the  papers,  it  is  almost  impossible  to  get  the 
wrong  version  eradicated  or  the  true  accepted.  The  present  matter 
was  doubtless  a  case  in  point  Great  publicity  had  been  given  to 
the  alleged  effects  of  the  lightning,  but  probably  no  notice  would 
be  taken  of  the  explanation,  on  account  of  its  great  simplicity  and 
the  entire  absence  of  the  marvellous ;  and  in  all  probability  the 
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matter  would  be  quoted  for  many  years  in  popular  books  on 
so-called  science  as  one  of  the  wonders  of  electricity : — 

Bank  of  New  Zealand,  Auckland,  6th  September,  1886. 

Dear  Sir, 

Referring  to  our  conversation  about  the  coins  which  had  been  taken 
from  a  tin  cash-box  found  in  the  house  of  Mr.  Hazzsrd  at  Wairoa  after  the 
volcanic  eruption  and  destruction  of  the  house  by  fire,  the  owner  of  the 
coins  will  not  part  with  them  on  any  terms,  as  he  attaches  a  sentimental 
value  to  them  which  cannot  be  measured  in  money.  He  has,  however, 
kindly  assented  to  my  sending  them  for  your  inspection.  The  owner  teUs 
me  uiere  were  originally  four  half-crowns  and  the  half-sovereisn  all 
apparently  attached  oy  partial  fusion,  but  they  were  accidentally  aUowed 
to  fall  from  the  hands  of  some  one  examiniug  them,  and  the  two  bottom 
silver  coins  became  detached.  On  the  exterior  of  the  outer  silver  coin  there 
was  no  appearance  of  solden  colour,  but  when  the  two  became  detached  the 
appearance  of  gold,  which  ^ou  will  see  on  the  outer  surface  of  the  third 
half-crown,  gave  rise  to  the  idea  that  the  fusion  was  the  effect  of  lightning, 
and  that  by  some  electrical  action  portion  of  the  gold  had  been  precipitated 
through  the  silver.  It  would  be  very  interesting  to  know  whether  the 
yellow  colouring  on  the  outer  half-crown  is  gold,  and  the  owner  is  quite 
willing  that  a  small  section  of  it  should  be,  u  necessary,  scraped  off  with 
the  view  of  testins  it.  It  is  only  on  my  pledge  that  otherwise  the  coins 
wiU  not  be  disturbed  that  he  has  allowed  me  the  temporary  use  of  them. 
I  may  tell  you  that  Professor  Brown  here  has  no  faith  in  the  gold- 
transmission  theory,  and  believes  the  appearance  is  due  to  the  action  of 
fire,  and  is  not  unusual  under  such  circumstances.  When  you  have  had 
sufficient  opportunity  to  satisfy  yourself  by  examination,  be  good  enough  to 
return  the  coins  to  me. 

Yours  very  truly, 

A.  liversidge,  Esq.,  Sydney.  D.  X.  MURDOCH. 

The  University,  Sydney,  27  September,  1886. 

My  dear  Sir, 

I  am  much  obliged  to  you  for  the  opportunity  of  examining  the  coins 
from  the  cash-box  which  had  been  found  in  Mr.  Hazzard's  house  at  Wairoa 
after  the  eruption  and  destruction  of  the  house  by  fire. 

I  have  carefully  examined  the  coins,  and  find  that  they  do  not  show  any 
trace  of  fusion.  One  of  the  half-crowns  was  separate,  and  tho  other  two 
had  been  stuck  together  with  some  gum ;  the  naif -sovereign  was  merely 
slightly  adherent  by  a  film  of  oxide  of  copper ;  the  yellow  colour,  mistaken 
for  ^Id  which  had  been  forced  through  the  half-crowns,  consists  merely  of 
a  thm  film  of  oxide  of  copper  ;  the  thicker  films  give  a  black  appearance  to 
other  parts  of  the  silver  coins.  Both  the  yellow  colour  and  the  black  crust 
are  at  once  removed  by  strong  ammonia  solution,  which  would  not  be  the 
case  with  gold,  and  a  pure  white  silver  surface  is  left  On  placins  two  half- 
crowns  together  and  heating  them  in  the  flame  of  a  spirit  lamp  I  produced 
tho  same  effects  exactly  :  the  outer  portions  of  tne  half-crowns  were 
blackened,  but  the  central  parts,  where  the  air  had  less  access,  presented  a 
golden  appearance.  I  think  all  the  effects  seen  in  the  coins  would  be 
produced  merely  by  the  burning  down  of  the  house,  and  they  do  not  in  any 
special  way  pomt  to  the  action  of  lightning,  which  would  probably  have 
fused  them  into  one  mass,  whereas  they  have  not  been  fused,  but  merely 
heated  to  a  sufficient  temperature  to  oxidize  the  copper  of  the  alloy,  by 
which  the  coins  have  apparently  been  cemented  together. 

I  return  the  coins  in  a  sealed  packet  herewith.  With  thanks  and  kind 
regards, 

I  am,  yours  very  truly, 

D.  L.  Murdoch,  Esq.  A.  LIVERSIDGC. 
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Professor  Liversidqe,  F.RS.,  read  a  paper  "Notes  on  Minerals," 
illustrated  by  a  large  collection  of  specimens. 

Some  remarks  were  made  by  Mr.  C.  S.  Wilkinson. 

Mr.  H.  0.  Russell,  RA.,  F.R.S.,  read  a  paper  ^'On  a  new 
Filar  Micrometer." 

About  thirty  members  were  present 


WEDNESDAY,  1  DECEMBER,  18S6. 
C.  RoLLESTON,  C.M.G.,  President,  in  the  Chair. 

The  minutes  of  the  last  meeting  were  read  and  confirmed. 

The  following  gentlemen  were  duly  elected  ordinary  members 
of  the  Society  : — 

Bowker,  Robert  S.,  LuRO.P.,  Edin.,  M.RC.S.,  Eng.,  Sydney, 
Carey,  John  R,  St.  Leonards. 

Crago,  W.  H.,  L.RC.P,  Lond.,  M.RC.S.,  Eng.,  Sydney. 
Haslam,  John,  Sydney. 
Hutchinson,  W.  A.,  Balmain. 
Eedfeam,  WiUiam,  Burwood, 
and  the  following  as  corresponding  member,  viz., 

Professor  Jules  Marcou,   F.G.S.,   Cambridge,   Mass.,   U.S. 
America. 

The  certificates  of  four  new  candidates  were  read  for  the  second 
lime,  and  of  two  for  the  first  time. 

It  was  resolved  that  Messrs.  W.  C.  W.  Bartels  and  H.  O. 
Walker  be  appointed  Auditors  for  the  current  year. 

One  hundred  and  ninety-five  donations  of  books  and  periodicals, 
eight  charts,  and  six  portfolios  of  geological  maps,  were  laid  upon 
the  table. 

Professor  Thbelpall,  B.  A.  (Cantab.),  read  a  paper — "  Notes  on 
the  Theory  of  Dissociation  of  Gases.'' 

Mr.  Russell  made  some  remarks  to  which  Professor  Threlfall 
replied. 

The  Hon.  Secretary  in  the  absence  of  the  author  read  a  paper 
by  Mr.  John  Tebbutt,  F.RAS.,  Ac,  "Results  of  the  Observa- 
tions of  Comets  Fabry,  Barnard,  and  Brooks  (No.  1),  1886,  at 
Windsor,  N.S.W." 

Some  remarks  were  made  by  Mr.  Russell. 

Professor  Liversidoe,  F.RS.,  read  the  following  papers : — 1. 
'*  Notes  on  some  Rocks  and  Minerals  from  New  Guinea  and 
Polynesian  Islands."     2.    "Notes  on  some  N.S.W.    Silver  and 


Digitized  by  VjOOQIC 


PROCBEDINGS.  297 

other  Minerals."     3.  "  On  the  composition  of  Pumice  from  the 
Pacific" 

Remarks  were  made  by  the  Hon.  G.  A.  Lloyd  and  Mr.  C.  S. 
Wilkinson. 

Professor  Warren,  A.M.LO.E.,  read  a  paper  "  On  the  Strength 
and  Elasticity  of  Iron-bark  Timber  as  applied  to  works  of  con- 
struction." 

A  short  discussion  (owing  to  the  lateness  of  the  hour)  followed, 
in  which  Messrs.  C.  Moore,  J.  Trevor  Jones,  and  J.  A.  MacDonald, 
took  part. 

Mr.  H.  C.  Russell,  B.A.,  F.R.S.,  read  a  paper — "Notes  upon 
Floods  in  Lake  George." 

About  thirty  members  were  present 
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ADDITIONS 


UBRART  OF  THE  ROYAL  SOCIETY  OF  NEW  SOUTH  WALES. 


DONATIONS— 1880. 


(The  names  of  the  Donors  are  in  Italics.) 

TRANSACnONS,   JOUBNALS,   REPORTS,   &C. 

Aberdeen  :— The  Aberdeen  University  Calendar  for  the  academical  year 
1886-87.  The  University. 

Adelaide  : — 

Central  Board  of  Health  (South  Australia) — 

Acts  renting  to  Public  Health,  V.R.  No.  22,  1873 ;  No.  56,  1876  ; 
No.  316,  1884. 

Extract  from  the  Orders  and  Regulations  published  in  the  Qovem 
ment  OazeUe,  13  Aug.,  1885. 

How  to  prevent  the  spread  of  Scarlet  Fever. 

Regulations  re  Earth  Closets. 

Typhoid  Fever.  The  Central  Board  qf  Health. 

Report  of  the  Progress  and  Condition  of  the  Botanic  Garden  and 

Government  Flotations  during  1885.       Tlie  Government  Botanist. 
The  Forest  Flora  of  South  Austn£a,  by  J.  K  Brown,  F.L.S.    Part 

VII.  The  Oovemtnent  PrinUr. 

Report  of  the  Board  of  Governors  of  the  Public  Library,  Museum,  and 

Art  Gallery  of  South  Australia  for  1885-86.  Tfie  Board. 

Transactions  and  Proceedings  and  Report  of  the  Royal  Society  of  South 

Australia.    Vol.  Vm,  1884-86.  The  Society. 

Amsterdam  :— Verslagen  en  Mededeelingen  der  Koninklijke  Akademie  van 
Wetenschappen,  Reeks  3.    Deel.  I,  1885. 
Jaarhoek  van  de  Koninklijke  Akademie  van  Wetenschapnen,  1884. 

The  Academy, 
Bijdragen  tot  de  Dierkunde  Aflevering  13*  Gedeelte  4«,  1886. 

Sod^  Boyale  de  Zoologie. 
Revue  Coloniale  Intemationale.    Tome  II,  Nos.  2-6,  Feb. -June,  1886. 

„     m,  „     1-6,  July-Dec.,     „ 
VAssodaUon  Cdkmak  Neeriandaiae  d  Amsterdam, 

Auckland  : — Report  of  the  Auckland  Institute  and  Museum  for  1884-85. 

The  Institute, 

Bali. A ABAT ;— Annual  Report  of  the  School  of  Mines  fcnr  the  year  1886. 

The  School  {(f  Mines. 
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Baltimore  (Maryland)  :— 

Johns  Hopkins  University — 

American  Chemical  JoumaL    Vol.  VI,  No.  6. 

„    VII,  Nos.  1,  5,  6. 
American  Journal  of  Mathematics.    Vol.  VII,  Nos.  3  and  4. 
„  „  „  „     Vin,   „     I  and  2. 

,,  „  ,,  „    IX,    No.    1. 

American  Journal  of  Philology.    Vol.  V,  No.  4.     AVhole  No.  20. 

VI  1  21 

No.  4.    Whole  No.  24. 
Historical  and  Political  Studies  (Third  Series).    Parts  2  &  3,  4,  5, 

6  &  7,  9  &  10. 
„  „  „       (Fourth    „    ).    Parts  1, 2,  &  3. 

Proceedings  of  the  Trustees  of  the  John  F.  Slater  Fund  for  the 

Education  of  Freedmen,  1884. 
Studies  from  the  Biological  Laboratory.    VoL  II,  No.  3. 

„  „  „  „  „    III,  Nos.  3  and  5. 

The  Maryland  Historical  Socie^.     Annual  Report  of  the  Officers 

and  Committees  for  1884-1885. 
Univei-sity  Circulars,  VoL  V,  Nos.  45,  46,  and  47. 

The  Johns  Hopkins  University, 

Bata\ia  :— Koninklijke  Natunrk undine  Vereeniging  in  Nederlandsch-Indie 

Natuurkundig  Tijdschrift.     Deel.  XLV.     (Serie  achtste.)    Deel. 

VI,  1886.  The  Society. 

Bergen  :— 

Bergens  Museums.    Aarsberetning  for  1885. 

Bidrag  til  Myzostomemes  Anatomi  og  Histologi  af  Fridtjof  Nansen, 
1885.  The  Museum, 

Berlin  : — Koniglich  Preussische  Akademie  der  Wissenschaften  zu  Berlin. 
Sitzungsbenchte.    Nos.  1  to  22.    7  Jan.  to  15  April,  1886. 

The  Aceulemy, 

Berne  :— Geographische  Gksellsohaft  von  Bern.    Jahresbericht  Vol.  VII, 

1884-1885.  The  Society. 

Bombay  -.—Natural  History  Society  of  Bombay.    JoumaL    Vol.  I,  Nos.  1, 

2,  and  3.  The  Society. 

Boston  (Mass.)  :— 

American  Academy  of  Arts  and  Sciences — 

Proceedings.     (New  Series.)    Vol.  XII,  Whole  Series,  VoL  XX. 
«,  ,,  ,1     Alii,  ,,  ,,     AJvI, 

Part  1.  ^       The  Academy. 

Boston  Society  of  Natural  History — 
Memoirs.    VoL  I.    Parts  2,  3,  4. 

„    n.      „     II,  Nos.  1,  2,  4. 
»»  i»      »>       i»      111*    i>     I>  2,  3,  5. 

»»  i»      »f       >i      I' »    >>     1*  2,  3,  4. 

>>  >>     111*    t)      1,       It     II. 

Occasional  Papers.    No.  1.     1869. 
tt  i»  »»    2.     1875. 

Proceedings.    VoL  XIV. 

„  „    XV.      Parts  1-4. 

»»  9*    XVI.        ,,     1-4. 

»    XVII.       „     1-4. 
„     ^         „    XVra.     „     land  2. 
,,  „     XXII.       „     4. 

„  „    XXm.     „    1.  TheSodeiy. 

Bremen  :— Naturwissenschaffelicher  Verein  zu  Bremen,     Abhandlungen. 

Bond  IX,  Heft  3.  The  So(Seiy. 
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Bbisbane  : — 

Acclimatisation  Society  of  Queensland — 

Twentieth  Report  of  the  Council  for  the  year  1885*       The  SocitUj, 
Colonial  Secretary,  Queensland — 

Model  By-laws  under  The  Health  Act  of  1884— Common  Lodging 

Houses. 
The  Health  Act  of  1884.  The  Colonial  Secretmij. 

Geographical  Society  of  Australasia  (Queensland  Branch) — 
Proceedings.    Vol.  I.    First  Session,  1885-86. 

„  „    n,  Part  1.    Second  Session,  1886-87. 

Report  of  the  Second  Ordinary  Meeting,  March,  1886. 

The  Sociehj. 
Royal  Society  of  Queensland- 
Notes  on  a  Great  Visitation  of  Rats  in  the  North  and  North- 
western Plain  Country  of  Queensland  in  1869  and  1870 ;  by 
E.  Palmer,  M.L.A. 
Notes  on  Queensland  Ants  ;  by  Henry  Tnron. 
Proceedings.    VoL  2,  Parts  1  and  2.     1885.  The  Sociehj. 

Bbistol  : — Bristol  Naturalists*  Society — 

list  of  Members  and  Annual  Report  for  the  year  ending  30  April, 

1886. 
Proceedings.     (New  Series.)    Vol.  V,  Part  K    1885-6. 

The  Socitty. 
Brussels  : — 

Mus^  Royal  d'Histoire  Naturelle  de  Belgique — 

Bulletin.    Tome  III.    Nos.  1,  2,  3,  4.     1884-1885. 

IV.        „     1,2,  3.     1885-1886.        The  Museunu 


Soci^t^  Royale  Malacologique  de  Belgiqu 

Annales.    Tome  XX.     (Third  Series.)    Tome  V.     1885. 
Procte  Verbal.    Tome  XIV  (1  Aug.  to  5  Dec.,  1885). 
„  „    XV    (9  Jan.  to  4  July,  1886). 

Status.     (Second  Edition.)    1886.  The  Society, 

Bucharest  : — Institutul  Meteorologic  al  Rom&niei-* 
Acnales.    Tome  I.     1885. 

Serviciula  Meteorologies  in  Enropa — Note  de  CftliJtorift  de  Inginertl 
St.  C.  Hepites.    1884.  The  Institute. 

Caen: — 

Academic  Nationale  des  Sciences,  Arts  et  Belles-Lettres  de  Caen — 
M^moires.     1884. 

„  1885.  The  Academy. 

Calcutta  :— 

Asiatic  Society  of  Bengal- 
Journal    Vol.  LlV.     Part  I.      Nos.  3  and  4.     1886. 
„       „  „    11.    No.  3.     1885. 

„    LV.        „    I.      Nos.  1  and  2.    1886. 
„  „      „  „    II.        „    land  2.       ,, 

Proceedings,  Nos.  9  and  10,  Nov.-Dec.,  1885. 

„  „     1  to  7,  Jan.-July,  1886.  The  Society. 

Geological  Survey  of  India — 

Memoirs  (Pabeontologia  Indica) : — 

„        Series  X.      VoL  HI.    Parts  7  and  8. 

„  „      ,,         „    IV.        „     1.    Supplement  1. 

„  „      „         „     „  „     2  (and  Addendum  to  Parti). 

„  ,,     XIII.  ,,    I.  „     5. 

„     XIV.   „    I.  „    3.    FascVL 

Records.    Vol.  XIX.    Parts  1,  2,  3,  4.    1886. 

The  Superintendent  of  the  Geological  Survey  qf  India, 
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Calcutta— con/iuucd. 

Scienti6c  Results  of  the  Second  YarkAnd  Mission — 

Memoir  of  the  life  and  Work  of  Ferdinand  Stoliczka,  Ph.D.  ;  by 
V.  Boll,  M.A.,  F.E.S.,  F.G.S.    1886. 

The  CfovemmaU  of  India, 

Cahbornk  : Mining  Association  and  Institute  of  Cornwall— 

Transactions.    Vol  I.    Parts  1  and  2.     188&-1886. 

The  Association. 
Cambridoe  : — 

Cambridge  PhOoaoj^ical  Society — 

Proceedings.    Vol.  V.     Part  5.  The  Society, 

Cambridge  University  Library — 

Thiity-second  Annual  Report.     1886.  The  Library. 

Cambridok  (Mass.)  : — Museum  of  Comparative  Zoology  at  Harvard  Col- 
lege- 
Annual  Report  of  the  Curator  for  1885-86. 
Bulletin.    Vol.  XII.    Nos.  3,  4,  5,  6,  and  Index. 

„    XIII.    No.  1. 
Memoirs.      ,,     X.      Nos.  2  and  4. 

„  „     XIV.     Part  I.     No.  1.  The  Museum. 

Cape  Town  : — South  African  Philosophical  Society— 

Transactions.     Vol.  III.     Part  2.     1883-85.  Tlie  Scclety. 

Chbistiaitia  :— 

Memoirs  of  the  Norwegian  North  Atlantic  Expedition,  1876-78.     Vol. 
XV.     Crustacea  11.  by  G.  O.  Sars.     1886. 

.  The  Editorial  CommiUti', 
Soci^te  des  Science-s — 

Forhandlinger  i  Videnskabs-Selskabet  i  Christiania.     1885. 

Tlie  Society, 
Cincinnati  :— Cincinnati  Society  of  Natural  Historj^ — 
Journal     VoL  VIH    Nos.  1,  3.  4. 

„  „      IX.  „     1,  2,  3.  '  The  Society, 

Copenhagen  : — Soci(St^  Royale  des  Antiquaires  du  Nord — 
M^moires  (Nouvelle  S<^rie).     1886. 

TiUoeg    til    Aarboger    for    Nordisk    Oldkyndighed    og    Historie 
Aojrgang.     1885.  The  Society. 

CoBDOBA  :— Academia  Nacional  de  Ciencias— 

Boletin.     Tomo  VII.      Entrega  3.     1884. 

„      VIII.  „       1,  2,  3,  4.    1885.      Tfie  Accuhmy. 

DuoN  : — Academic  des  Sciences,  Arts,  et  Belles- Lettres  de  Dijon — 

M^moires.     Tome  VIII  (Serie  3).     1883-1884.  The  Academy. 

Dresden  : — 

General  Direction  der  Koniglichen  Sammlungen  fUr  Kunst  und  Wissen* 
sohaft — 
Archiv  f Ur  Litteraturgeschichte.    Band  XII.    Heft  2, 3, 4.    1 883-4. 

„     Xin.     „     1,2.3.    1884-5. 

Mittheilungen  aus  dem  Koeniglichen  Mineralogisch-Geolo^ischen 

und  Prsehistorischen  Museum  in  Dresden.     Dyas  III.    Heft  6. 

1884. 

Nachtrage  zu  den  Funden  in  den  Phoephatlagem  von  Helmstedt, 

Bttddenstedt  u.a.  ;  von  Dr.  H.  B.  Geinitz.     No.  XV. 
Ueber  Umenfunde  in  Uebigau  bei  Dresden ;  von  Di\  J.  V.  Deich- 

mttller. 
Verzeichniss  der  Neuen  Werke  der  Kunigl.  oifentlichen  Bibliothek 

zu  Dresden.     1883  and  1884. 
Zeitsohrift  ftlr  Museologie  und  Antiquitiitenkunde  sowie  fitr  ver- 
wandte  Wissensohaften.    No.  6^  1883;  No.  7,  1884. 

The  Direetor-Otneral, 
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J)KE8T}BS—€0fUinued, 

K.  Sachs.  Statistische  Barean  des  Ministeriums  des  Innem  za  Dresden— 
Zeitschrift.    Jahrgang  XXX.    Heft  3,  4.     1884. 

„        XXXI.     ,,    1,2,3,4.    1885,  and  Beilage. 

The  Bureau, 
Yereins  fUr  Erdkunde  zu  Dresden — 

Jahresbericht.    Band  IV.     Part  XXI.     1885. 
Verzeichnis  von  Forschem  in  wissenschaf tlicher  Landes  and  yolk8« 
konde  Mittel-Earopas ;  von  Paul  Emil  Richter. 

The  Society. 
Dublin  :— 

Royal  Dublin  Society — 

Scientific  Proceedings.    (NewSer.)    Vol.  IV.    Parts  7, 8,  9.    1885. 

(       „       )      „    V.         ,.     1,2.        1886. 

Scientific  Transactions.    (Ser.  IL)      „    III.      Nos.  7,  8,  9,  10. 

1885.  The  Society. 

Royal  Geological  Society  of  Ireland — 

JoumaL    Vol.  XVI.      (NewSer.)    VoL  VI.    Part  m.    1882-84. 
„    XVII.    (       „        )       „    VIL     „    I.       1884-85. 

The  Society. 
Royal  Irish  Academy — 

Proceedings.    Polite  Literature  and  Antiquities.    Vol.  II.    (Ser. 

n.)    Parts  5  and  6. 
Proceedings.    Science.    Vol.  IV.     (Ser.  11.)    Parte  1,  2,  3,  4. 
Transactions.        „  „     XXVIIL     Parte  14  to  20. 

Todd  Lecture  Series.         „     II.     Part  1.  The  Academy, 

Edinburgh  :— 

Botanical  Society  of  Edinburffh — 

Transactions  and  Proceedings.    Vol.  XV.     Part  2.     1885. 

„    XVL      „    2.    1886. 

The  Society. 
Edinburgh  University — 

The  Edinburgh  University  Calendar.     1886-87. 

The  Umversity. 
Royal  Observatory' — 

Astronomical  Observations  made  at  the  Royal  Observatory,  Edin- 
burgh.    Vol.  XV.     1878-1886. 
Micrometrical  Measures  of  Gaseous  Spectra  under  High  Dispersion ; 
by  C.  Piazzi  Smith,  F.RS.K     1884.  The  Observatory. 

Scottish  Geographical  Society — 

The. Scottish  Geographical  Magazine. 

Vol.  I.     Nos.  4  to  10  inclusive.     1885. 
„    II.    Nos.  1  to  6  inclusive,  and  8  to  11  inclusive.     1886. 

T/ie  Society. 
Florbnce  : — Society  Africana  d'ltelia  (Sezione  Fiorentina) — 
Bullettino,  VoL  I.     Fasc.  4  and  6. 

,,    n.      „    3,  4,  6,  6.  The  Society. 

Sodetli  Entomologica  Italiana — 

Bullettino,  VoL  XVIIL    Trimestre  1,  2,  and  3.    Jan. -Sep.    1886. 
Stetuto,  1885.  The  Society. 

Societli  Iteliana  di  Antropologia  e  di  Etnologia — 

Archivio,  VoL  XVI.    Fasc.  1  and  2.     1886.  The  Society. 

Fbankpurt,  a/m.  : — Senckenbergische  Naturforschende  Gesellschaft-^ 
Abhandlungen.    Band  :a\^     Heft  1.     1886. 
Bericht,  1885. 

Reiseerinnerungen  aus  Algerien  and  Tunis ;  von  Dr.  W.  Kobelt. 
1885.  The  Society. 

z 
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Feeibueo,  I.S.  :— Geo^aphische  Verein  zu  Freiburg,  I.S. — 

Fahrer  fttr  die  neueste  und  schonste  Frzgebirgsbahn  Freiberg- 
Klostergrab  mit  Karte.  The  Society. 

Geneva  : — Institut  National  Oen^vois— 

Bulletin,  Tome  XXVII.     1885.  The  Institute. 

Genoa  : — Museo  Civico  di  Storia  Naturale  di  Genova — 

.  Annali,  Vol.  XXI.     Serie  2.     VoL  IL     1885.  The  Mtiseum, 

Glas(;ow  : — Glasgow  University — 

The  Glasgow  University  Calendar  for  the  year  1886-87. 

The  Ufdvermty^ 

GoTTiNOEN  : — Kcinigliche  Gesellschaft  der  Wissenschaften — 

Nachrichten.     Nos.  1-13.     1885.  The  Society, 

Haarlem  :—Mus6e  Teyler— 

Archives  (New  Series  11).     Vol.  II.     Part  3.     1885. 
Catalogue  de  la  BibIioth(?que  ;  dress^  par  C.  Ekama,  M.D. 
*    Livraison  1  and  2.     1885.  The  Directors  of  the,  Museum. 

Society  HoUandaise  des  Sciences — 

Archives.     Tome  XIV.     Liv.  1  and  2.     1879. 
„      XV.        „    3,  4,  5.     188a 
„       XIX.       „    2  and  3.     1884. 
„       XX.        „    land  2.     1885. 
„  „      XX.        „    4  and  5.     1886. 

„      XXI.      „    1.     1886. 
List  alphab^tique  de  la  correspondance  de  Christiaan  Huygens  qui 
sera  publide  par  La  Soci^t^  Uollandaise  des  Sciences  ii  Harlem* 

The  Society . 
Hamburg  : — Geographische  Gesellschaft  in  Hamburg— 

Mittheilungen.     Heft  2.     1885-86.  The  Society, 

Naturhistorisches  Museum  zu  Hamburg — 

Bericht  des  Direktor  Professor  Dr.  Pagenstecher.     1885. 

The  Director  of  the  Museum, 
Hanover  : — Gesellschaft  fiir  Mikroskopic — 
Jaresberichte.     Vol.  I.     1880. 

„  „    IL     1881-2.  The  Society. 

Heidelberg  : — Naturhistorisch-medicinischer  Vereins  zu  Heidelberg — 

Festschrift    zur  Feier  des    Funfhundertjahrigen    Bestehens    der 
Ruperto-Carola  dai^bracht  von  dera  Naturhistorisch-medi- 
cinischen  Verein  zu  Heidelberg.     1886. 
Verhandlungen  N.F.     Band  IL     Heft  2-5.     1878-1880. 
„     III.      „     5.     1886. 

The  Society, 
Helsingfors  : — Soci^t^  des  Sciences  de  Finlande— 

Acta  Societatis  Scientiarum  Fennicae.     Tomus  XIV.     1885. 
Bidrag  till  Kannedom  af  Finlands  Natur  och  Folk.     Haftet  39, 

1884.     40,  41,  42,  1885. 
Ofversigt  af  Finska  Vetenskai^s-Societetcns  Forhandlincar.     Band 
XXVL     1883-1884.  The  Society, 

boBART  :— Chief  Secretary,  Tasmania — 

Instructions,  Regulations,  and  Model  By-laws  for  the  Guidance  of 

Local  Boards  of  Health,  and  others.     1886. 
Report  on  the  Drainage  and  Sewerage  of  the  City  of  Hobart.     1886. 
The  Public  Health  Act,  1885,  49  V.R.,  No.  18. 

The  Chief  Secretary. 
Royal  Society  of  Tasmania— 

Abstract  of ;  Proceedings,    13  April,   16  May,   8  June,    13  Julv, 
>;    , .         .10  Aug.,  13  Sept.,  il  Oct.,  22  Nov.     1886.  -  TJie  Societ]/, 
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Hongkong  : — Observations  and  Researches  made  at  the  Honskon^  Observa- 
tory in  the  year  1885.  The  OSserwUory. 

Iowa  City  (Iowa) : — Iowa  Weather  Service — 

Report  for  1883.  The  Director  of  tlie  Weather  Service. 

Jena  : — Medicinisch-Naturwissenschaftliche  Cresellschaft — 

Jenaische  Zeitschrift.    Band  XIX.    N.F.  Band  XII.     Heft  1,  2, 

3,  4.     1885-6. 
Sitzungsberichte.     Heft  1  and  2.     1885.  The  Society. 

KoNiGSBERG  I.  Pr.  I — Konigliche  Physikalisch-okonomische  Gesellschaft — 
Schriften.     Jahrgang  XXVI.     1886.  The  Society, 

Lausanne  : — Soci^t^  Vaudoise  des  Sciences  Natu  relies — 
Bulletin.     Vol.  XXI  (Z^  s).     No.  93.     1886. 

„     XXII  „  „    94.        „  TJie  Society. 

Leeds  : — Leeds  Philosophical  and  Literary  Society — 

Sixty-sixth  Annual  Report  of  the  Council.     1885-6. 

The  Society. 
Leipzig  : — Koniglich  Sachsische  Gesellschaft  der  Wissenschaften — 

Berichte  tiber  die  Verhandlungen.     Math.-phys.   Classe.     1876- 

1884. 
Heft  1,  2,  3.     1885. 
„     1,  2,  3,  4.     1886.  TJie  Society. 

Liege  — Soci(5t6  G^ologique  de  Belgic^ue — 

Annales  de  la  Soci6t<j  Gdologique  de  Belgique.     Tome  XII.     1884- 
1885.  The  Society. 

Soci»5t<5  Royale  dea  Sciences  de  Lidge — 

M6moires.     (Sdrie  2.)    Tome  XL     1885.  The  Society. 

Lille  : — Soci6t6  G^ologique  du  Nord — 

Annales.     Vol.  XII.     1884-1885.  The  Society. 

London  : — Anthropological  Institute  of  Great  Britain  and  Ireland — 
Journal.    Vol.  XV.     Nos.  3  and  4. 

„     XVL     No.  1.  The  Society. 

Geological  Society  of  London — 

Quarterly  Journal.     Vol.  XLIL     Nos.  165-168.     188G. 
List  of  Members.     1st  Nov.,  1886.  The  Society. 

Institution  of  Naval  Architects — 

Transactions.     Vol.  XXVII.     1886.  The  Institution. 

Iron  and  Steel  Institute — 

Journal.     No.  2,  1885.     No.  1,  1886.  The  InMitute. 

Linnean  Society — 

Journal.     Botany— Vol.  XXI.        Nos.  140,  141. 

„  „  „     XXII.         „     142  to  147  inclusive. 

„     XXIIL       „     150,  151. 
,,  Zoology     ,,     XIX.  „     110  to  115  inclusive. 

,,  ,,  ,,     XX.  „     116. 

List  of  Members.     Session  1884-1885. 

„  ,,       1885-1886.  TJie  Society. 

Meteorological  Office — 

Hourly  Readings.     1883.     Part  3.     Official  No.  63. 
Observations  of  the  International  Polar  Expeditions.     1882-83. 

Fort  Rae. 
Report  of  the  Meteorological  Council  to  the  Royal  Society  for  the 

year  ending  31  March,  1885.     Official  No.  67. 
The  Monthly  Weather  Reports  of  tlie  Meteorological  Office — 
May  to  December,  1885.     Official  No.  66. 
January  to  June,  1866.    Official  No.  68. 
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LoNDOir — eotUinued. 

Meteorological  (Mce—coiUinited, 

The  Quarterly  Weather  Report  (New  Series) — 
Part  4.     1877.    OffidalNo.  62. 
„   1.     1878.        „        .,     65. 
Weekly  Weather  Report  (New  Series) — 

VoL   IL    Nos.  40  to  62  (inclusive)  and  Appendices. 
„    m.       „    1  to  41        „  „ 

Tlie  Meteorological  Office, 
Mineralogical  Society — 

List  of  Members.    February,  1886. 

Mineralogical  Magazine  and  Journal  of  the  Mineralogical  Society. 
VoLTI.     Nos.  31  and  32.     1886.  TU  Socieltj. 

Pharmaceutical  Society  of  Great  Britain — 

Journal  and  Transactions.    VoL  XVI.    Parts  184-192. 
„    XVIL       „     193-196. 
The  Calendar  of  the  Pharmaceutical  Society  of  Great  Britain.    1 8S6. 

The  Society, 
Physical  Society  of  London  (South  Kensington  Museum) — 
Proceedings.    VoL  VII.    Parts  3  and  4.     1886. 

„    VUL    Parti.     1886.  The  Society. 

Quekett  Microscopical  Club — 

Journal  (Series  2).    VoL  H.    Nos.  14,  15,  16.     1886. 

The  Club. 
Royal  Agricultural  Society  of  England — 

Journal  (Second  Series).    VoL  XXII.    Parte  1  and  2.    Nos.  43 
and  44.     1886.  The  Society. 

Royal  Asiatic  Society  of  Great  Britain  and  Ireland — 

Journal  (New  Series).     VoL  XVUI.    Parte  1-4.    1886. 

The  Society. 
Royal  Astronomical  Society — 

Monthly  Notices.    VoL  XLVL    Nos.  1  to  9.     1886. 

Tlie  Society. 
Royal  Colonial  Institute — 

Catalogue  of  the  Library.     1886. 

Proceedings.    VoL  XVII.    1885-86.  The  InstUute. 

Royal  Greographical  Society — 

Proceedings.    Vol.  VII.    Nos.  11  and  12.     1886. 

„    VUL    Nos.  1  to  11.     1886.  Tfuf  Society. 

Royal  Historical  Society — 

Transactions  (New  Series).    VoL  IIL     Part  II.     1886. 

The  Society. 
Royal  Institution  of  Great  Britain — 
List  of  Members,  &c.     1885. 
Proceedings.    VoL  XL    Part  IL    No.  79.     1886. 

The  Institution. 
Royal  Meteorological  Society — 

Meteorological  Record.    VoL  V.    Nos.  17,  18,  19,  20.     1885. 

M    VL      „    21,22.     1886. 
Quarterly  Journal.    VoL  XL    No.  66,     1885. 

„    XIL    Nos.  57,  68,  69,  60.     1886. 

Tfie  Society. 
Royal  Microscopical  Society — 

Journal  (Series  II).    Vol.  V.    Part  6a.    Index  and  List  of  Fellows. 
1886. 

„  VL     „    1-6.    1886.  The  Society. 
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London — eoiithiwd, 
Boyal  Society — 

List  of  Dnplicate  Periodicals  in  the  Library  for  exchange. 
List  of  FeUows.    30  November,  1885. 

Philosophical  Transactions.    Vol  176.    Parts  1  and  2.    1885. 
Proceetogs.    Vol  XXXIX.    Noe.  239-241. 

„     XL.  „    242-244.  The  Society, 

Boyal  United  Service  Institution — 

JoumaL     VoL  XXIX.    Na  132.     1885,  and  Index. 

„    XXX.       „    133-136.    1886.  TJie  InstUutUm^ 

Zoological  Society  of  London — 
Proceedings.    Part  4.     1885. 

„  „     1,  2.  3.     1886.     (CJoloured  Plates). 

TJie  Society. 
Manchsstsr  :— Manchester  Geological  Society- 
Transactions.     Vol.  XVIU.    Parts  2-20.     1884-85-86. 

The  Society. 
l^anchester  Literary  and  Philosophical  Society — 
Memoirs.    Vol.  VIII.     1884. 
Proceedings.    Vol.  XXIII.     1883-84. 

,,    XXIV.     1884-85.  Tlie  Society. 

Marburg  :— The  University — 

Sixty  Inaugural  Dissertations,  &c.  TJie  University. 

Melbourne  .-—Australian  Health  Society- 
Annual  Report  (Tenth).     1885. 

Health  Lectures  for  the  People.     (First  Series. )    1886. 
Injurious  Effects  of  Close  Confinement  and  Overwork ;  by  W.  H. 

Cutts,  M.D. 
Order  of  St.  John  of  Jerusalem  in  England.    (Specimen  Card 

of  Membership.) 
Pamphlets  published  by  the  Society,  Lectures,  &c.    Nos.  1-21 

mclusive.     1883-1885. 
Sanitary  Alphabet.— Hints  on  your  Health.    (WaJl  Sheet,  No.  2.) 

The  Society. 
Chief  Secretary,  Victoria — 
Accidents  in  Mines. 
Cholera. 

Circular  re  Hydatid  Disease. 
Diphtheria  and  Croup. — Symptoms  and  Management  in  the  absence 

of  Medical  Aid. 
Disinfecting  Chamber. — Description  and  E!stimate  of  Cost. 
•*  Factories  and  Shops  Act,  188o."    Regulations  under  section  7. 
Instructions,  &c.,  for  the  Use  of  Lo^  Boards  of  Health,  and 

others.     1884. 
Memorandum  and  Plan  of  Apparatus  for  Filtering  and  Purifying 

Water  for  Domestic  Consumption. 
Plan  and  Specification  of  a  Temporary  Hospital  for  Contagious 

Diseases. 
Prevention  of  Small-pox,  and  How  to  stop  it  from  Spreading. 
Regulations  for  the    Prevention    of   the  Spread   of   Contagious 

Diseases.     31  July,  1884,  and  23  April,  1885. 
Regulations  made  by  the  Central  Board  of  Health. 
Reports  of  the  Ontral  Board  of  Health.     1885,  1886. 
Scarlet  Fever  and  Measles. — Symptoms  and  Directions  for  Treat* 

ment  in  the  absence  of  Medictu  Aid. 
Small-pox  in  Victoria. 
Treatment  of  the  Apparently  Drowned, 
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Melbourn  E — coiUinued. 

Chief  Seci-etary,  Victoria — continuM. 

Typhoid  Fever:  Its  Cause  and  Prevention,  with  Instmctions  for 

its  Management  in  the  absence  of  Medical  Aid. 
What  to  do  in  case  of  Snake-bite.  The  Chief  Secretary. 

Field  Naturalists'  Club  of  Victoria- 
Annual  Report  (Sixth),  1885-0,  and  List  of  Members,  &c. 
The  Victorian  Naturalist.     Vol.  II.     No.  12. 

„    m.      „    1-9.  The  Club. 

*  Government  Botanist — 

Descriptive  Notes  on  Papuan  Plants.     VoL   II.     Part  S.     By 
Baron  Ferd.  von  Mueller,  K.C.M.G.,  F.R.S.,  &c. 

The  Government  Botanist, 

•  Government  Statist — 

Agricultural  Statistics  for  the  year  ended  1  March,  1886. 

„  ,,        Return  of  the  Area  under  crop,  and  the 

produce  of  Hops,  Tobacco,  and  Vines  during  the  season  1885. 
Annual  Report  (Seventh)  in  connection  with  Friendly  Societies. 

1884. 
Australasian  Statistics.     Preliminary  Return.    Table  1.     1885. 

,,  „  Report  for  1885. 

Statistical  Register  of  the  Colony  of  Victoria,  1885.     Parts  1-5 
inclusive.  The  Qovemment  Stathst. 

Mining  Department — 

Annual  Report  of  the  Secretary  for  Mines  and  Water  Supply 

during  the  year  1885. 
Gold-fields  of  Victoria.     Reports  of  the  Mining  Registrars  for 

Quarters  ended  30  June  and  30  September,  1886. 
Mineral  Statistics  of  Victoria  for  1885. 

Royal    Commission  on  Water  Supply.     First  Progress  Report, 
1885,  I.e.,  **  Irrigation  in  Western  America,"  by  the  Hon.  A. 
Deakin,  M.P. 
Further  Progress  Report.     9  July,  1886. 

„  ,,        with  Appendices,  &c.     31  August,  1885. 

Gaugings  of  the  Loddon  River  at  Bridge  water. 
Gaugings  of  the  Mitta  River  at  Tallangatta,  and  the  Kiewa  River 

at  Kiewa. 
Plan  of  the  Murray  River  and  tributaries. 
Tables  showing  approximate  mean  discharge  of  Rivers  Murray, 

Mitta,  Kiewa,  Ovens,  Groulbum,  Campaspe,  and  Loddon. 
Tuberculosis  in  Cattle.     Progress  Report.     1884. 

The  Secretary  for  Mines  and  Water  Supply. 
Public  Library — 

Myoporinous  Plants  of  Australia.     Part  IL     Lithograms.     1886. 
By  Baron  Ferd.  von  MueUer,  K.C.M.G.,  F.R,S.,  &c. 

The  Hon.  tlie  Premier  of  Victoria. 
Victorian  En^neers'  Association — 

Transactions  and  Proceedings.     Vol.  I.     1883-1885. 

The  Association. 
Metz  : — Vereins  f  iir  Erdkunde  zu  Metz — 

Jahresbericht.     Band  VIII.     1885.  Tlie  Society. 

Minneapolis  :— Minnesota  Academy  of  Natural  Sciences- 
Bulletin.    Vol.  IL     No.  6.     1885.  The  Academy. 

^ODENA  : — Regia  Accademia  dl  Scienze,  Lettere  ed  Arti  in  Modena — 
Memorie.     (S^rielL)    Tome  I.     1883. 
„    n.     1884. 
Opere  presentate  nel  1884- 1885.  Tlve  Academy. 
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MoNTPELLTER  : — Acadt^mio  ties  Sciences  et  Lettres  de  Montpellier — 

M^moires  de  la  Section  des  Sciences.     Tome  X,  Faac.  3.     1883- 
1884.  The  Academy. 

Montreal  :— Natural  History  Society  of  Montreal — 

The  Canadian  Record  of  Science.   Vol.  II.     Noe.  1,  2,  3,  4.     1886. 

Tht  Society, 
Moscow : — Soci6t^  Imperiale  de  NaturaJistes— 

Bulletin.     Tome  LXI.     No.  3  and  4.     1885,  and  Bcilage. 

„  „      LXU.     „    1.     1886.  The  Society,  _ 

MuLHOUSE : — Soci6t6  Industrielle  de  Mulhouse — 

Bulletin.    Tome  LVI.    January  to  September,  1886. 

jTAe  Society, 
Naples  : — Society  Afric&na  d'ltaliana — 

BoUettino.     Anno  IV.     Fasc.  6.     1885. 

„  „      V.         „      1-3  and  5-10.     1886. 

The  Society. 
Society  Reale  di  Napoli — 

Rendiconto  dell'  Accademia  delle  Scienze  Fisiche  e  Materaatiche. 
Vol.  XXII.     1883. 
„     XXm.     1884. 
„     XXIV.     1885. 

„     XXV.     Fasc.  1,  2,  3.     1886.  The  Society. 

Stazione  Zoologica  di  Napoli — 

Mittheilungen.     Band  VI.     Heft  4.     1886.  Tfie  Station, 

Newcastle-upon-Tyne  :— North  of  England    Institute    of    Mining    and 
Mechanical  Encfineers — 

Transactions.     Vol.  XXXV.     Parts  1-4.     1886. 

The,  ImtitHte, 

New  Haven  (Conn.)  :— rConnecticut  Academy  of  Arts  and  Sciences — 

Transactions.     Vol.  I.         Parts  1  and  2.     1866-71.  ^ 

„     11.  „     land  2.     1870-73. 

„     III.         „     1  and  2.     1876-78. 
„    I\\         „     land  2.     1877  and  1882. 
„     V.  „     1  and  2.     1880  and  1882. 

„     \l,         „     1  and  2.     1884  and  1835. 

The  Academy. 
New  York  : — American  Chemical  Society — 

Journal.     Vol.  VII.     Nos.  9  and  10.     1885. 

„     VIII.     „    1  to  4  and  6  and  7.     1886. 

The  Society. 
American  Geographical  Society  of  New  York — 
Journal.     No.  6.     1882. 
„    7.     1883. 
„    5.     1884. 

„    1.     1886.  The  Society. 

New  York  Academy  of  Sciences — 
Annals.     Vol.  III.     Nos.  7  and  8. 
Transactions.    Vol.  III.     1883-1884. 

„      V.     No.  1.     October,  1885. 

The  Academy, 
New  York  Microscopical  Society — 
Journal.     Vol.  I.     No.  9.     1885. 

„     II.     „     1-7.     1886.  The  Society, 

.     School  of  Mines — Columbia  College — 

The  School  of  Mines  Quarterly.     Vol.  VII.     Nos.  3  and  4.     1886. 

„    VIII.     „     1.     1886. 

The  School  of  Mines. 


Digitized  by  VjOOQIC 


310  ADDITIONS  TO   LIBRARY. 

New  York— eontintted, 

"Science."    Vol.  IV.    No.  92.    November  7,  1884. 

,,    VII.    ,,    154,  156,  and  158  to  201  inclasivo.     1886. 

The  Editors^ 

Odessa  : — ^NeuroMbchen  Gesellachaft  der  Natorfoncher  zn  Odessa — 
Schriften.    Band  IX.    Parts  1  and  2.    1885. 

,,    X.  „    1  and  2.    1886,  and  Beilage. 

TheSodeiy. 

Ottawa  :■— Geological  and  Natural  History  Survey  of  Canada — 

Catalogue  of  Canadian  Plants.     Part  II.    Gamopetals.    By  John 

Macoun,  M.A.,  F.L.S.,  &c.     1884. 
Comparative  Vocabularies  of  the  Indian  Tribes  of  British-Columbia, 

with  Map.     By  W.  Fraser  Tolmie,  L.F.P.S.G.,  and  G.  M. 

Dawson,  F.G.S.,  1884. 
Contributions  to  Canadian  Palseontology.    Vol.  I.    Part  I.    1885. 

By  J.  F.  Whiteaves,  F.G.S.     1885. 
Descriptive  Catalogue  of  a  Collection  of  the  Economic  Minerals  of 

Canada.     By  the  Geological  Corps.     1886. 
Descriptive  Sketch  of  the  Physical  Geography  and  Geology  of  the 

Dominion  of  Canada.     By  A.  R.  C.  Selwyn,  L.L.D.,  F.R.S., 

and  G.  M.  Dawson,  F.G.S.,  kc,     1884. 
Report  of  Progress  of  the  Geological  and  Natural  History  Survey 

of  Canada,  and  accompanying  Maps.     1882-83-84. 
Summary  Report  of  the  Operations  of  the  Geological  and  Natural 

History  Survey  to  31  December,  1885. 

The  Director. 


Royal  Society  of  Canada — 

Proceedings  and  Transactions.    VoL  IL     1884. 


ThtSodety. 


Oxford  : — Bodleian  Library. 

Donations  to  the  liabrary  in  1885.  The  Library^ 

Raddiffe  Library  (Oxford  University  Museum) — 

Catalogue  of  Books  added  to  the  Library  during  1885. 

The  Trustees. 
Palermo  :— Reale  Accademia  di  Scienze,  Lettere  e  Belle  Arti  di  Palermo. 
BoUettino.    Anno  11.    Noe.  1-6.     1885.  The  Academy. 

Paris  :— Academic  des  Sciences  de  Tlnstitut  de  France — 

Centenaire  de  M.  Che\Tuel.    31  Aout,  1886.    Discours  pronounce 
Au  Museum  d'Histoire  Naturelle. 

Comptes  Rendus.     Tome  CII.     Nos.  1  to  26. 

„  „  „     cm.     „    1  to  8  and  10  to  19. 

The  Academy, 

]&K>le  Polytechnique— 

Cataloffue  de  la  Biblioth^ue.     1881. 
JoumiU.    Cahier  47.     1880. 
„     54.     1884. 
„  „     55.     1885.  TJie  School. 

Faculty  des  Sciences  de  la  Sorbonne — 

Threes  pr^ent^es  a  la  Faculty  des  Sciences  de  Paris.    Nos.  505, 
507  to  523  inclusive,  and  525.  The  Faculty. 

L*Observatoire  de  Paris- 
Rapport  Annuel  pour  Tann^.     1885.  The  Observatory. 
8oci6t6  Anatomigue  de  Paris — 

Bulletins.   (S^rie  4).    Tome  IX.     Fasc.  1.     1884. 

The  Society. 
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Paris — continued. 

Soci^'W  d*Anthropologie  de  Paris- 
Bulletins.    (S6rie3).    TomeVm.    Fasc.  4.     1885. 

„    IX.  „    1.2,3.     1886. 

The  Society. 
Soci^t^  de  Biologie — 

Comptes  Rendus.    (S^rie  8).    Tome  11.    Nos.  43,  44. 

„      III       „    1-22,  24-27, 5»-43. 
The  Society. 
Soci^td  d*  Encouragement  pour  llndustrie  Nationale — 

Bulletin.    (S6rie  3).    Tome  XI.     1884.  The  Society. 

Soci^t^  de  Cr^graphie — 

Bulletin.    (S^rie  7).    Tome  VI.    Trimestre  1,  3,  4,  1885. 
„    VIL  „        1.2,1886. 

Compte  Rendu.    Nos.  16,  17,  18,  1883. 
„     19,  20,  1885. 
„      1  to  15,  1886. 

Catalogue  des  Portraits  des  Voyageurs  et  de  G^ographes  qui  se 
trouvent  dans  les  Albums  de  I4  Soci^td  de  Gtographie  a  la 
date  du  22  Nov.,  1885.  The  Society. 

Soci^t4  Entomologique  de  France — 
BuUetin  Nos.  1  to  24,  1885. 

„     1  to  23,  1886.  The  Society. 

Soci^t^  Fran^aise  de  Min^ralorie— 

Bulletin.    Tome  I  to  VIII,  1878  to  1885  inclusive. 

„    IX.    Nos.  1  to  6,  1886.  TJie  Society. 

Soci^t^  Zoologique  de  France — 

Bulletin.    Tome  X.    Part  4-6,  1885. 

„  „    XI.      „    1-4,  1886.  The  Society^ 

Pexzakce  : — Royal  Geological  Society  of  ComwalL 

Transactions.    Vol.  X.    Part  8.     1886.  The  Society. 

Perth,  W.A.  :~Colonial  Secretary,  Western  Australia. 

Report  of  the  Commission  appointed  to  enquire  into  the  Sanitary 
Condition  of  the  City  of  Perth  and  the  Town  of  Fremantle,  1885. 

Report  of  the  Select  Committee  of  the  Legislative  Council  appointed  to 
to  consider  the  above  report. 

The  Public  Health  Act,  1886.    50*  V.R.,  No.  19. 

The  Colonial  Secretary. 

Philadelphia  :— Academy  of  Natural  Sciences — 

Proceedings,  Part  3,  1885.  The  Academy. 

American  Entomological  Society — 

Transactions,  VoL  XI,  Nos.  1,  2,  3,  4,  1884. 

„    XU,  „    1,  1885.  The  Society. 

American  Philosophical  Society — 

Proceedings,  Vol.  XXII,  Nos.  119,  120,  1885. 
„    XXm,  Noe.  121,  122,  1886. 

The  Society. 
Franklin  Institute — 

Journal,  Vol.  CXXI,  Nos.  721  to  726,  mclusive,  1886. 

„         „    CXXII,  Nos.  727  to  732,  inclusive,  1886. 

The  Institute 
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VniLADEhPiUA—cojUinued,  ^ 

Second  Geological  Survey  of  Pennsylvania — 

Grand  Atlas,  Division  I,  County  Geological  Maps,  Part  1,  1885. 

n.  Anthracite  Coal  Fields,  Parts  1  &  2, 1884 

and  1885. 
„  ,,        III,  Petroleum  and  Bituminous  Coal  Fields, 

Part  1,  1885. 
„  „        IV,    South    Mountain    and    Great    Valley 

Topographical  Maps,  Part  1,  1885. 
„  „        V,  Central  and  South-Eastem  Pennsylvania, 

Part  1,  1885. 
Reports,  I,  I»,  P,  I*,  J,  K,  K«,  K^,  K*,  L,  M,  M»,  M»,  N,  O,  0«. 
P.  Vols.  I,  U,  III,  pa.  P»,  Q,  Q^  Q^  Q*,  R,  F^.  R^  T,  T',  T*, 
■      V,  V»,  Z,  A  A*"'*,  Part  I,  T^,  C^ 

Atlases,  I^,  P,  R,  A  A,  (North  Anthracite  Coal  Field,  Part  1)  R*, 
T,  X. 

A  A,  (Eastern  Middle  Anthracite  Field,  Part  1).  44  vols. 
The  Board  of  Commissioners, 
Zoological  Society  of  Philadelphia — 

Annual  Report  (Fourteenth)  of  the  Board  of  Directors.  22  April, 
1886.  The  Society, 

Pisa: — Society  Toscana  di  Scienze  Naturali. 
.      Memorie,  VoL  VII,  1886. 

Processi  Verbali,  Vol.  V,  15  November,  1885,  pp.  1-40. 

„      „    10  January,      1886,  ,,  42-56. 

„      „     2  May,  1886,  „  79-94. 

„      „     4  July,  1886,  „  95-118. 

The  Socu'ty. 

Plymouth  :— Plymouth    Institution  and    Devon  and  Cornwall    Natural 
History  Society. 
Annual  Report  and  Ti-ansactions,  Vol.  IX,  Part  2,  1885-86. 

7%e  Institution, 
Port  Louis  : — Meteorological  Society  of  Mauritius. 

Mauritius  Meteorological  Results  for  1884  and  1885. 

Synoptic  Weather — Charts  of  the  Indian  Ocean  for  the  month  of 

January,  1861. 
Tabular  Statement  of  tlie  Dates  at  wliich  and  the  Localities  where 
Pumice  or  Volcanic  Dust  was  seen  in  the  Indian  Ocean  in  1883-84. 
by  Charles  Meldrum,  F.R.S.  The  Society. 

Prague  : — Konigl :  Bohmische  Gesellschaft  der  Wissenschaften  in  Prag. 
Abhandlungen,  Folge  VI.  Band  12.    1883-1884. 

•  Bericht  von  Dr.  F.  J.  Studnicka.    Part  1.    1884. 
Gteneralregister  zu  den  Schriften  von  Georg  Wegner,  1784-1884. 
Geschichte  von  Joseph  Kalousek.    Heft  1.    1884. 

.     Jahresbericht,  1883-1884. 

Sitzungsberichte,  1882,  1883,  1884. 

Verzeichniss  der  Mitglieder,  1784-1884.  The  Society, 

Rio  de  Janeiro  : — Observatoire  Imperial  de  Rio  de  Janeir6. 

•  Revista  do  Obscrvatorio,  Anno  I,  Nos.  1,  2,  4,  6,  7,  10,  1886. 

Tlie  Observatory, 

RocKHAMPTOK  : — Rockhampton  Natural  History  Society. 
:    Report  of  Meeting  held  15  April,  1886.  The  Society, 
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Rome  : — Accademia  Pontificia  de*  Nuovi  Lincei. 
AttL    Tomo  XXXIX,  Sessione,  1*,  1885. 

„  „  „  2'*-7*,  1885-6.  The  Academy. 

Biblioteca  Nazionale  Centrale  Vittorio  Emanuele  di  Roma. 

Bollettino  delle  Opere  Moderne  Straniere  acquiatate  dalle  Biblioteche 
pubbliche-  Governative  del  Regno  d'ltalia,  Nos.  1,  2,  3,  4, 
JaEL-Aug.,  1886.  The  Library. 

Ministero  dei  Lavori  Pubblici  (Biblioteca  ed  Archivio  tecnico). 

Giomale   del  Genio  Civile,    Anno  XXIV.    (Serie  4).  Vol.   VI, 

Nos.  1-8,  1886. 
Parte  non  Ufficiale,  Disegni  Tav.  I-XIV. 

Tlie  Minister  of  Public  Instimction,  Rome. 
R.  Comitato  Geologico  d'ltalia. 

Bollettino.   -Vol.  XVn,  (2nd  Ser.)    Vol.  Vn,  No3.  1-8.     1886. 

The  Committee. 
Society  G^ografica  Italiana. 

Bollettino.     (Serie  II.)    Vol.  XI,  Fasc.  1-11  inclusive,  1886. 

The  Sodety. 
Salem  : — Peabody  Academy  of  Science. 

Ancient  and  Modem  Methods  of  Arrow-Release,  by  Edwd.  S.  Morse. 
Memoirs  of  the  Peabody  Academy  of  Science,  Vol.  II. 

The  Academy. 

Saint  Etienne  : — Soci6t6  de  I'lndustrie  Mindrale. 

Bulletin.     (2nd  S^rie.)    Tome  XIV,  Liv.  3-4,  1885,  and  2  Atlases. 

„      XV,      „     1-2,  1886,  and  2       „ 
Oomptes-Rendus,  March,  September,  October,  November,  and  December, 

1885. 
Oomptes-Rendus,  January  to  August,  and  October,  1886. 
Les  Graves   et    TAssassinat   de    M.    Watrin,    Extrait    du    Discours 
prononcd  par  M.  Castel,  16  Mai,  1886. 

The  Society. 
St.  Petebsburo  : — Acaddmio  ImpiSriale  des  Sciences. 

Bulletin,  Tome  XXX,  No.  2,  1885.  The  Academy. 

Comity  G6ologique — Institut  des  Mines — (Minist^re  des  Domaines). 
Biblioth^que  G^logique  de  la  Russie,  Part  1,  1885. 
Bulletin  Tome  IV,  No.  8-10,  1885. 
„  V,  „  1-8,  1886. 
M6moires  Tome  II,  No.  3,  1888. 
„  III,  „  2,  1886. 
Turkestan,  by  T.  Mouchketow,  1886.  The  CommiUee. 

San  Francisco  : — Califomia  Academy  of  Sciences. 
Bulletin,  No.  4,  January,  1886. 
List  of  Duplicate  volumes  in  the  Library,  The  Academy, 

Singapore  : — Royal  Asiatic  Society  (Straits  Branch). 
Journal,  No.  16,  December,  1885. 
Notee  and  Queries,  No.' 3.  •  The  Society. 

Stuttgart  : — Konigliches  Statistisches  Landesamt. 

WUrttembergische  Jahrbucher,  Band  I,  Halfte  1  &  2,  1885. 

»     n.     „  2,  1885. 

„     n,    „  1,  1886. 

„  „  Supplement  Band        1886. 

TJie  Minister  of  Foreign  Affairs  at  StvUgart. 

Vereins  fur  Vaterlandische  Naturkunde  in  WUrttemberg  Jahreshefte. 

Jahrgang,  XUI,  18S6.  Tlie  Society. 
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Sydney  :— Australian  Museum — 

Catalogue  of  the  Echinodermata  in  tlie  Australian  Museum,  Part  1, 
Echini,  by  E.  P.  Bamsay,  LL.D.,  F.L.S.,  Ac.,  1885. 

Hints  for  collecting   Geological    and    Mineralogical   Specimens,   by 

F.  Ratte,  1886. 
Report  of  the  Trustees,  1885.  The  TrtisUes. 

Free  Public  Library — 

Facsimiles  of  four  old  Charts  relating  to  Australia  (uncoloured). 

The  TrttstecM. 
Ooyemment  Printer — 

The  Statutes  of  New  South  Wales  (Public  and  Private)  passed 
during  the  Session  of  1885-0.  The  Oovernment  Printer. 

Insurance  Institute  of  New  South  Wales — 

The  Sydney  Record,  No.  10,  September,  1886.  The  Instituie. 

Linnean  Society  of  New  Soutli  Wales — 
Catalogue  of  the  Library,  June,  1886. 
Proceedings  (Second  Series),  VoL  I,  Parts  1,  2,  3,  1880. 

The  Society. 
Mining  Department — 

Annual  Report,  1884,  1885,  (in  duplicate) 

The  Under  Secret  ary/or  Mines 
New  South  Wales  Board  of  Health— 

"Dairies  Supervision  Act,"  60**  V.R.,  No.  XVH,  30  Sept,  1886. 
Report  upon  an  Outbreak  of  Typhoid  Fever  due  to  Polluted  Milk 
in  the  Municipal  District  of  Leichhardt,   by  J.  Ashburton 
Thompson,  M.D.  (Brux.),  &c.  The  Board. 

New  South  Wales  Minins  Institute- 
Rules  and  Objects  of  the  New  South  Wales  Mining  Institute. 

The  InstUute. 
Observatory — 

List  of  Scientific  Papers,  Reports,  &c.,  by  H.  C.  Russell,  B.A.,  1885. 
Results  of  Rain  and  River  Observations  in  New  South  Wales,  1885. 

The  Government  Astronomer. 
University — 

Sydney  University  Calendar,  1886.  TJie  UmversUy. 

Swansea  :— Annual  Reports  (11th  and  12th)  of  the  Public  Library,  &c. 
1884-6,  1885-6.  The  Town  Clerk. 

ToKio  :— Seismological  Society  of  Japan. 

Transactions.    Vol.  IX.,  Parts  1  and  2,  1886.  The  Society. 

ToROXTO  :— - 

Canadian  Institute — 

Proceedings.    (Third  Series.)    Vol.  HI.    Fasc.  3,  4,  1886. 
„  „  „    IV,        ,,     1,  1886. 

The  Institute, 
TouLouaE  :— 

Acaddmie  des  Sciences,  Inscriptions  et  Belles-Lettres  de  Toulouse. 
Annuaire,  Ann^  XL,  1884-85. 
M^moires  (8  S^rie),  Tome  VI,  Semestre  1,  2,  1884. 

The  Academy. 
Teentox(N.J.):— 

Trenton  Natural  History  Society — 

Journal    Vol.  I,  No.  1,  January,  1886.  The  Society, 
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Trieste  :— 

Marine-ObBervatorinm  der  K.  E.  Handels  und  Nautisohen  Akademie 
Rapporto  Annuale.    Vol.  I,  per  Fanno  1884. 

The,  Academy, 

Society  Adriatica  di  Scienze  Naturali  in  Trieste.    BoUettino,  Vol.  IX, 

Nos.  1  and  2,  1885-86.  The  Society. 

Vienna  : — 

Anthropologische  Cresellschaft — 

Mittheflungen,  Band  XV.    Heft  2,  Z,  1885. 


Kaiserliche  Akademie  der  Wissenschaften — 

Register  za  den  Baenden  86,  bis  90. 

Sitzungsberichte,  Band  LXXXIX, 

,,  ,,     XC. 


XCI. 


Tlie  Society. 


No.  11,  1885. 

Abthlg.  3. 

Heft  .3-5. 

1884. 

„  1. 

„  1-5. 

1884. 

„  2, 

„  1-5. 

1884. 

»  3, 

„  1-5. 

1884. 

„  1, 

„  1-*. 

1885. 

„  2, 

,.  1-3. 

1885. 

„  3, 

„  1-2. 

1885. 

T^he  Academy, 
K.  K.  Central-Anstalt  fUr  Meteorologie  und  Erdmagnetismns— 

Jahrbllcher,  N.F.  Band  XXI.     1884.  The  Institute. 

K.  K.  Geographische  Gesellschaft — 

MittheUungen,  Band  XXVII.    N.F.  XVII.     1884.      TIte  Society. 
K.  K.  Geologische  Reichsanstalt — 

Jahrbuch,  Band  XXXVI,  No.  1.     1886. 

Verhandlongen,  No.  9.     1885. 

„  ,,1-4.     1886.  The  **  Reichsaruftalt." 

K.  K.  Naturhistorisches  Hof museums — 

Annalen,  Band  I.    Jahresbericht,  No.  1,  fiir  1885. 

»,  ,,      »,  ,,  »,      A     ,,     looO. 

The  Museum, 
K.  K.  Zoologisch-botanische  Gesellschaft — 
Personen-Ort  und  Sach-Remster.     1 87 1-80. 
Verhandlungen,  Band  XXXIV.     1884. 

„    XXXV.    Halbjahr  1  and  2.     1885. 

7^he  Society, 
Washixgton  : — 

American  Medical  Association — 

Journal    Vol.  VII,  Nos.  9-23,  28  Aug.  to  4  Dec,  1886  (incl.) 

Tfie  Association. 
Bureau  of  Ethnolo^ — 

Third  Annual  Report.     1881-82.  The  Bureatt. 

Chief  of  Engineers  (U.S.  Army) — 

Annual  Report    Parts  1,  2,  3,  4.     1885. 

Tables  of  Geographic  Positions,  Azimuths,  Distances,  &c.  U.  S. 
Geographical  Surveys  west  of  100th  meridian.  C^pt.  G.  M. 
Wheeler,  Corps  of  ^Jigineers,  in  charge.     1883. 

The  Chief  of  Engineers. 
Chief  Signal  Officer  (War  Department) — 

Pro&ssional  Papers  of  the  Signal  Service,  Nos.  16  and  18. 
Report  for  1884.  The  Chief  Signal  Office. 

Comptroller  of  the  Currency- 
Annual  Report.    4  Dec.,  1882. 
„  „  3  Dec,  1883. 

„  „  1  Dec,  1884. 

„  „  1  Dec,  1885. 

The  OomptivlUr. 
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Washington — continued. 
Director  of  the  Mint — 

Annual  Beport  for  the  fiscal  year  ended  30  June,  1886. 

The  Director. 
Hydrographic  Office — 

Charts. 
North  Atlantic  Ocean.    Pilot  Charts.    Jan.  to  Oct.,  1886,  inclusive. 
,,  ,,  ,,         Western  sheet,  No.  955. 

,,  ,,  „         Eastern  sheet.  No.  956. 

West  Coast  of  Central  America.     Gulf  of  Fonseca,  No.  973. 

San    Lorenzo 
Bay,  No.  974. 
West  Coast  of  Nicaragua.     San  Juan  del  Sur,  No.  934. 
,,        „  Mexico.     Tenacatita  and  Navidad  Bays,  No.  936. 


Light-List,  No.  2.     1885.     Corrections  and  Additions  from  IJuly, 

1S85,  to  24  April,  1886.     No.  31. 
Notice  to  Mariners.     Index.     Nos.  1-369.     1885. 

Nos.  1-42.     1886. 
Telegraphic    Determination    of    Longitude    in    Mexico,    Central 

America  and  West  Coast  of  South  America,  No.  76.     1883-84. 
The  use  of  Oil  to  lessen  the  dangerous  eflfect  of  heavy  seas.     No. 
82.     1886.  The  U.S,  Hydrographic  Office. 

National  Academy  of  Sciences — 

Memoirs.     Vol.  Ill,  Part  1.     1884.     4to. 
Proceedings.     Vol.  I,  Part  2.     1884.     8vo. 

Reports  for  1883,  1884.     8vo.  The  Academy. 

Philosophical  Society — 

Bulletin.     VoL  VIII.     1885.  The  Society. 

Secretary  of  the  Treasury — 

Annual  Report  for  the  year  1885.     (Vols.  1  and  2.) 

,,  „  1886.  TlteDepartrtiCHi. 

Smithsonian  Institution — 

List  of  Foreign  Correspondents.     1  July,  1885.     No.  635. 

List  of  Institutions  in  the  United  States  receiving  Publications. 

No  512. 
Smithsonian  Contributions  to  Knowledge.    Vols.  XXIV  and  XXV. 
1885.  The  Institulion. 

U.S.  Coast  and  Geodetic  Survey — 

Report,  1884.  The  Superintendent. 

U.S.  Geological  Survey — 

Bulletin,  Nos.  7-23  (inclusive).  Tlie  Director. 

Wellington,  N.Z.  :— 
Colonial  Museum — 

Annual  Reports  (20th  and  21st)  of  the  Colonial  Museum  and 

Laboratory,  1884-85,  1885-86. 
Detailed  Catalogue  and  Guide  to  the  Geological  Exhibits — New 

Zealand,  Court,  Indian  and  Colonial  Exhibition,  London,  1886. 
Handbook  of  New  Zealand,  with  maps  and  plates  (Fourth  Edition 

Revised).     1886. 
Manual  of  the  New  Zealand  Coleoptera,  by  Capt.  Thos.  Broun. 
Parts  3  and  4.     1886.  The  Director. 

Colonial  Secretary,  New  Zealand — 

The  Public  Health  Act,  1876.     40**  V.R.,  No.  60. 

The  Coloniai  Secretary. 
New  Zealand  Institute — 

Transactions    and    Proceedings.       Vol.   XVIII.       (New   Series) 
Vol.  I.     1885.     Demy  8vo.  Tlie  InstitiUe. 
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Winnipeg  ; — 

Manitoba  Historical  and  Scientific  Society — 
Annual  Report  for  the  year  1885-86. 
Transactions,  Nos.  19-21.     1885-86.  The  Society. 

Zagreb  (Agram)  : — 

Soci6t6  Arch6ologique — 

Viestnik  hrvatskoga  Arkcologickoga  Diuztva — 
Godina  VII.     Broj.  4.     1885. 

„       VIII.      „      1,  2,  3,  4.     1886.  The  Society. 


Miscellaneous. 

(Names  of  Donors  are  in  italics.) 

Ameincan  Antiquarian  and  OrientalJoumal.     Vol.  VIII,  No.  1.    January, 
1886.  The  Publisher. 

Anderson,  W.,  M.I.C.E.,  and  Geo.  Hy.  Ogston,  F.C.S.,  A.M.I.C.K  :— 

The  Purification  of  Water.     Parts  1  and  2.  Sir  Aljred  Roberts. 

Ashbumer,  Charles  A.,  M.S.  : — 

The  Geology  of  Natural  Gas  in  Pennsylvania  and  New  York. 

The  Product  and  Exhaustion  of  the  Oil  Kegions  of  Pennsylvania  and 

New  York.  The  Avlhor. 

Australian  Magazine.     Vol.  I,  No.  1.     July,  1886.  The  PublisJiers. 

Au^frcUasian  Scientific  Magazine.     \o\.  I,  Nos.  2  and  4.      September  and 

November,  1885.  R.  T.  Litton,  F.Z.S. 

Baculo,  Dr.  Bartolomeo  :— 

Nuove  Ricerche  intomo  TApparato  Ganglionare  Intrinseco  dei  cuori 
linfatici.  The  Author, 

Bonaparte,  Prince  Roland  : — 

Les  R<5cents  Voyages  des  N^rlandais  a  la  Nouvelle-Guin^e. 
Note  sur  les  r«5ccnts  Voyages  du  Dr.  H.  ven  Kate  dans  I'Amerique  du 
Sud.  TJie  Author. 

Botanical  Catalogue.  JoJm  WJieldon, 

Braithwaite,  James,  M.D.,  Lond.  : — 

Retrospect  of  Medicine.     Vols.  I — XCII.     1840-85  inclusive. 

Chisholm  Ross,  M.D.  {Edin.) 
Brazier,  John,  F.L.S.,  &c.  : — 

Description  of  a  New  Species  of  Onchidium. 

New  Species  of  Land  and  Fresh  Water  Mollusca  from  Maclay  Coast 

and  Triton  Bay,  New  Guinea,  collected  by  Baron  Maclay. 

The  Authoi: 
Castillo,  Prof.  Antonio  y  Prof.  Mariano  Barcena  : — 

Antropologia  Mexicana.      El  Hombre  del  Pefton.      Noticia  sobre  el 
Hallazgo  de  un  Hombre  prehistiSrico  en  el  Valle  de  Mexico. 

Professor  Mariano  Barcena. 
Colonial  and  Indian  Exhibition,  London,  1886  : — 

Official  Catalogue  of  Exhibits  in  the  New  South  Wales  Court  (Second 

Edition).     8vo.     Sydney,  1886. 
The  New  South  Wales  Court  Illustrated.     (Exhibition  Series,  No.  1.) 

77/e  N.S.  W.  Commission. 
Cowan,  Frank  : — 

Australia  :  A  Charcoal  Sketch.  Tfw  Author. 

David,  T.  W.  Edgeworth,  F.G.S.  :- 

Notes  on  some  points  of  Basalt  Eruption  in  New  South  Wales.    1886. 

R.  T.  Littouy  F.Z.S, 

Electric  Boat  **  A^olta."    Copy  of  report  from  the  Times  of  16  September, 

1886.  L.  M,  Harrison. 
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Foeter,  William,  M.A.  (Cantab.)  :— 

£xperiment8  on  the  Compomtion  of  Coal.     1884. 

ProfrMor  LiversUlge,  F.R.S, 
Geological  Society  of  Australasia : — 
CSktalogae  of  Works  in  the  Library. 
List  of  Members. 

Transactions.    Vol  I,  Part  1.     1886.  If.  T.  LiUon,  F.Z.S. 

Giard,  M.  Alfred  :— 

I>eax  Eptees  d'Entomophthora  Nonvelles  poor  la  Flore  Fran^aiae  et 

Presence  de  la  Forme  Tarichinm  sur  une  Muscide. 
Notice  sur  les  Travanx  Scientifiques  de  M.  Alfred  Giard.    Mai,  1879. 
Nonvelles  remarqnes  snr  les  Orthonectida. 
Sur  deux  Synascidies  nonvelles  poor  les  cdtes  de  France  (Diazona 

Hebridica  Forbes  et  Goodsir  et  Distaplia  rosea  Delia  Valle). 
Sur  le  Crenothrix  Kuhniana  (Rabenhorst)  cause  de  Tinfection  des  eaux 

de  Lille. 
Sur  Tembryog^nie  des  Ascidies  du  genre  Lithonephria. 
Sur  les  affinity  du  genre  Polygordius  avec  les  Ann^lides  de  la  famille 

Opheliidffi  (1). 
Snr  un  curieux  ph6nom6nede  pnifdcondation,  observe  chez  une  Spionide. 
Sur  un  type  synth^tique  d'Ann^lide  (Anoplonereis  Herrmanni)  com- 
mensal des  Balanoglossus.  The  Author, 
Griffiths,  J.  W.,  M.D.,  and  A.  Henfrey,  F.R.S..  F.L.S.  :— 

The  Micrographic  Dictionary  (Fourth  Edition).    8vo.    London,  1883. 

W.  H.  U.  Lane, 
Groddeck,  Herm  Dr.  von,  in  Clausthal : — 

Studien  Uber  Thonschiefer,  Gangthonschiefer  und  Sericitschiefer. 
Ueber  das  Vorkommen  von  Quecksilbererzen  am   Avala-Bcrge  bei 

Belgrad  in  Serbien. 
Ueber  die  Gesteine  der  Bindt  in  Ober-Un^m. 

Zur  Kenntniss  der  Zinnerslagerstiitten  des  Mouut  Bischoff  in  Tasmanien. 

The  Author. 
Hale,  Horatio : — 

The  Origin  of  Languages  and  the  Antiquity  of  Speaking  Man,  1886. 

The  Author. 
Hector,  Dr.  James,  F.R.8.  :— 

Recent  Volcanic  Eruptions,  N.Z.    Preliminary  Report  on,  with  2  plans. 

Ttte  Author. 
Hennessy,  Professor  Henry,  F.R.S. : — 

Note  on  the  Annual  Precession  calculated  on  the  Hypothesis  of  the 

Earth's  Solidity. 
On  the  Comparative  Temperature  of    the  [Northern  and  Southern 

Hemispheres  of  the  Earth. 
On  the  Figures  of  the  Planets. 

On  the  (r^metrical  (Construction  of  the  Cell  of  the  Honey  Bee. 
On  the  Physical  Structure  of  the  Earth.  The  Author. 

Historical  Society  of  Australasia. 

CJonstitution,  &c.  R.  T.  Litton,  F,Z,S. 

Hogg.  Jabez,  M.R.C.S.,  F.R.M.S.  :— 

The  Microscope  (New  Edition),  8vo.,  London,  1883. 

W,  H.  H.  Lane. 
lUu^traJted  Sydney  News,  VoL  XXm.,  No.  1-11,  and  Special  Christmas  No. 
1886.  The  Proprietors. 

Jack.  Robert  L.,  F.G.S.,  F.RG.S.  :— 

Handbook  of  Queensland  Geology.  The  Author. 

Jackson,  M.  James  : — 

Tableau  de  Di verses  Vitesses  exprim^es'en  metres  par  seconde. 

The  Author. 
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Jose^son,  J.  P..  A.M.I.C.E.  :— 

History  of  Floods  in  the  Hawkesbury  River.  '        The  Author, 

Letters  of  Registration  of  Inventions,  New  South  Wales,  under  16  Victoria, 

No.  24;  1872.  John  Brazier,  F,L,S,,  dc 

U0c6anien,  V*  Annte,  No.  1,  1886.  The  Proprietors. 

Martin,  John  H.  : — 

A  Manual  of    Microscopic   Mounting    (second    edition),    large   8vo. 

London,  1878.  ff.  JI.  3,  Lcmei 

Medical  Press  and  Circular,  o.s.  Vol.  93  ;  n.s.  VoL  42,  Nos.  2473,  2484. 

The  Publishers^ 
Memorials,  Scientific  and  Literary,  of  Andrew  Cross,  the  Electrician. 

Spencer  B.  Holmes, 
Microscopes,  &c.    Catalogues  of  various  makers  (7).  W,  H,  H.  Lan*, 

Morse,  Edward  S.  :— 

Ancient  and  Modem  Methods  of  Arrow-Release. 
Man  in  the  Tertiaries.  The  Author, 

Palmer,  Edward,  M.L.A.  (Queensland) : — 

Notes  on  some  Australian  Tribes.  The  Autlior, 

Roth,  H.  Ling,  F.R.M.S.  :— 

Addenda  and  Index  to  the  Animal  Parasites  of  the  Sugar  Cane. 
Professor  Alphonse  de  CandoUe  on  the  Origin  of  the  Sugar  Cane. 
Sandberg,  C.  P.,  A.M.LC.E.  :— 

On  Rail  Joints  and  Steel  Rails.  The  Author, 

Stayton,  George  H.,  M.I.C.E.  :— 

Report  on  a  System  of  Sewerage  for  the  District  of  North  Shore. 

TheAuikor, 
Stirling,  James,  F.G.S.,  F.L.S.  :— 

Notes  on  the  Bindi  Limestones,  1886.  R,  T.  Litton,  F,Z,S, 

Sydney  Morning  Herald,  1  January  to  31  December,  1886  (unbound). 

Hon.  James  Norton,  M,L,0, 
Sydney  Quarterly  Magazine,  Vol.  III.,  Nos.  9,  10, 11, 12.     1886.  i 

The  Proprietorsi 
Sydney  University  CJommemoration.    Chancellor's  Address,  23  May,  1886* 

Professor  Liversidge,  F,Ji,Si 
Tate,  Professor  Ralph,  F.G.S.,  F.L.S.  :— 

Additions  to  the  Flora  of  Extra  Tropical  South  Australia,  including 

Description  of  Two  New  Species. 
Description  of  New  Species  of  Mollusca  of  the  Upper  Eocene  Bedaftt 

Table  Cape. 

List  of  Australian  Terebridse.  . » 

Miscellaneous  Contributions  to  the  Palaeontology  of  the  Older  Tertiary 

Rocks  of  Australia.  : 

Post-Miocene  Climate  in  South  Australia  (being  in  part  a  rejoinder.,  ta 

Mr.  Scoular's  Paper). 
Supplemental  Notes  on  the  Palliobranchs  of  the  Older  Tertiary  x>£ 
Australia  and  a  Description  of  a  New  Species  of  RhynchonelliL .  ^ 
The  Lamellibranchs  of  the  Older  Tertiary  of  Australia  (Part  1), 

TheAtUhoK 
Teale,  T.  Pridgin,  M.A.  :—  , 

Dangers  to  Health.    A  Pictorial  Guide  to  Sanitary  Defects. 

F,  //.  Quaife,  M,D,,  Olas: 

Tebbutt,  John,  F.R.A.S.,  &c.  :—  . ; 

Results  of  Meteorological  Observations  made  at  the  Private  Obteri 

vatory  of  John  Tebbutt,  The  Peninsula,  Windsor,  N.S.W.,  in  tiie 

years  1882, 1883,  1884,  and  1885.  .      The  Atdhon 

Tlve  Publisher,    No.  2,  1  November,  1886.  Turner  db  Hendeif$mu 
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Trubner'8 

American^  European^  and  Oriental  Literary  Record-^ 

VoL  XI. 

Nob.  6-10. 

1877-78. 

(New  ser.) 

.,           I. 

„      1-12. 

1880. 

99                     1 

.    n. 

„      1-10. 

1881. 

t 

M     IIL 

M      1.  2. 

1882. 

jl 

M      V. 

.,      7,  8. 

1884. 

9 

►,    vi. 

»      7-12. 

1885. 

»1 

,    vn. 

„      1-10. 

1886.                 Trubner  S  Co* 

Wedgwood  Josiah,  on  the  Clay  of  Sydney  Cove,  by  Frederick  Bathbone. 

i?.  Taangyu 
Whitelegge,  Thomas  :— 

List  of  the  Freshwater  Rhizopoda  of  New  South  Wales.    Part  1. 

The  AtOhor. 
Winkel,  R.,  in  Gottinsen : — 

Verzeichniss  der  Mlkroskopo  und  Hilfsapparate.  Dr.  Katz,  M.Am 

Winkler,  Clemens  : — 

Mittheilangen  Uber  das  Germanium.  Tht  Author, 

Woods,  Rev.  J.  E.  Tenison,  F.G.S.,  &c  :— 

Report  upon  the  Geology  and  Mineralogy  of  the  Northern  Territory  of 
Soutn  Australia.  T?te  Auilior* 

Periodicals  purchased  in  1886. 

American  Monthly  Microscopical  JoumaL 

American  Journal  of  Science  and  Art  (Silliman). 

Analyst. 

Annaies  des  Chimie  et  Physique. 

Annales  des  Mines. 

Annals  of  Natural  History. 

Art  JoumaL 

Astronomische  Nachrichten. 

Athenieum. 

British  Medical  JoumaL 

British  Petrography. 

Chemical  News. 

Curtis's  Botanical  Magazine. 

Dini^ler's  Polytechniscnes  JoumaL 

Engmeer. 

Engineering. 

English  Mechanic. 

Fresenius'  Zeitschrift  fUr  Analytische  Chemie, 

€rardener*s  Chronicle. 

€kM>logical  Magazine. 

Illustnited  Science  Monthly. 

Industries. 

Jomnal  and  Transactions  of  the  Photographic  Society. 

Journal  de  M^ecine. 

Journal  of  Anatomy  and  Physiology* 

Journal  of  Botany. 

J^oumal  of  the  Chemical  Society. 

Journal  of  the  Society  of  Arts. 

Journal  of  the  Society  of  Telegraph  Engineers. 

Knowledge. 

Lancet. 

London  Medical  Record. 

Medical  Record  of  New  York. 

Mining  JoumaL 

Nature. 
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Notes  and  Queries. 

Observatory. 

Petermanu^s  Mittheilim|;en. 

Philadelphia  Medical  Times* 

Philosophical  Magazine. 

Portfoho. 

Proceedings  of  the  Creologists'  Association. 

Quarterly  Journal  of  the  Geolqgpcal  Society. 

Quarterly  Journal  of  Microscopical  Science. 

Science  Gossip. 

Scientific  American. 

Scientific  American  Supplement. 

Telegraphic  Journal  ana  Electrical  Review. 

Zoologist. 

Books  ruRCHAssD  in  1386. 

Astronomical  Register,  1885. 

Australian  Handbook,  1886. 

Biedermann.    Technisch-Chemisches  Jahrbuch,  1884-85. 

Braithwaite's  B«troepect  of  Medicine.    Vol  XCIII.    Jan.- June,  1886. 

British  Aftsociation.    Report,  1885. 

Clinical  Society.    Transactions.    VoL  XIX. 

Encyclopsedia  feritannica.    Vols.  XX  and  XXI. 

International  Scientific  Series — 

VoL  LIV.    The  Mammalia,  by  Oscar  Schmidt 
,,    LV.    Comparative  Literature,  by  H.  M.  Posnett. 
„    LVI.     Eaithquakes   and    other   Earth  Movements,    by   John 

Milne. 
„    LVII.    Microbes,  Ferments  and  Moulds,  by  K  L.  Trouessart. 
Jahresbericht    der    Chemischen  Technologic,   1885.      N.F.  Jahrg.  XVI 

(Dr.  Ferd.  Fischer). 
Medical  Officer  of  the  Local  Government  Board  (London) .    Annual  Reports* 

13th,  14th,  and  19th.     18a3-4,  1884^,  1885-6. 
Medico-Chiruigical  Society.    Transactions.    Vols.  LXVIII,  LXIX,  1885. 

1886. 
Nautical  Almanac,  1889. 

New  Sydenham  Society's  Publications.    Vol.  CXV. 
Notes  and  Queries.    General  Index  to  5th  and  6th  Series. 
Obstetrical  Society.    Transactions.    VoL  XXVII.     1885. 
Official  Year  Book  of  the  Scientific  and  Learned  Societies  of  Great  Britain 

and  Ireland.     1886. 
PalaBontographical  Society's  Publications.    Vol.  XXXIX  for  1885. 
Patholo^cal  Society,    ti-ansactions.    VoL  XXXVI.     1885. 
Ray  Society's  Publications.     1885,  i,e, — 

Buckler's  Larv®  of  British  Butterflies  and  Moths.    VoL  L 
Report  of   the  Scientific  Results  of   the  Exploring  Voyage  of   H.M.S. 

"ChaUenger."    1873-76. 
Zoology.    Vols.  XrV,  XV,  and  XVL 
Royal  Geographical  Society.    Supplementary  Papers. 
Rotifera  or  Wheel  Animalcules.     Parts  l-6»  by  C.   T.   Hudson,  LL.D. 

(CTantab.),  and  P.  H.  Gosse,  F.R.S. 
Science  Gossip,  1870. 
Smithsonian  Institution.    Annual  Reports,  1854  to  1860,  1862  to  1870, 

1872  =  17  vols. 
Whitaker's  Almanac,  1886. 
Zoological    Society  (London).     Proceedings,    1884,  1885,  with   coloured 

plates. 
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Engravings,  &c. 

Etched  portrait  of  Dr.  Charles  Darwin,  M.A.,  F.R.S.»  &c.,  by  Flameng. 
Etched  portrait  of  Professor  Huxley,  F.R.S.,  by  Flameng. 

Donations  to  the  Society's  Cabinets,  1886. 

Autograph  Letters  (17)  from  Eminent  Men  (addressed  to  the  late  Profei 
Smith,  C.M.G.,  M.L.C.,  Ac.).  Mn.  SmUk. 

Grindstone  used  bv  the  Aborigines  for  crushing  seeds  for  food  purppsas ; 
from  Mumblebone  on  the  Lower  Macquarie.  Hi  E,  Kater, 

Slides  of  Microscopic  Objects  (5).  W.  H.  H.  Ixme, 

Stage  Micrometer  ruled  on  glass  to  the  25,000th  of  an  inch,  by  Fasoldt  of 
New  York.  W.  H.  H.  Lane. 
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EXCHANGES  AND  PRESENTATIONS 

MADE   BY   THE 

ROYAL  SOCIETY  OP  NEW  SOUTH  WALES, 
1886. 


The  Journal   and  Proceedings  of  the   Eoyal  Society  of  N.S.W.  for  1885 
voL  xix,  has  been  distributed  as  follows : — 

The  publications  for  Europe  were  sent  through  Messrs.  TlllbDer  A  Co.,  London ;  thoio 
for  the  United  States  of  America  and  Canada  to  the  care  of  Messrs.  Wesley  &  Ca,  Agents 
for  the  Smithsonian  Institution  ;  the  jMickages  for  French  Societies  and  Institutions  were 
forwarded  through  the  Ministere  de  I'lnstruction  Publique  des  Beaux  Arts  et  des  Cultes ; 
and  in  all  other  cases,  not  otherwise  provided  for,  the  parcels  have  been  transmitted  by  book 
post. 

The  Smithsonian  Institution,  Washington,  U.S.A.,  and  Messrs.  TrUbner&Co.,C7,Ludgate 
Hill,  London,  E.C.,  have  kindly  underlseUcon  to  receive  and  forward  to  Sydney  aJl  conmiunl- 
cations  and  parcels  intended  for  the  Royal  Society  of  New  South  Wales. 

Presentations  to  the  Society  are  acknowledged  by  letter,  and  in  the  Society's  Annual 
Volume. 

*  Exchanges  of  Publications  have  been  received  from  the  Societies  and  Institutions 
distinguished  by  an  asterisk. 

AEGENTINE  REPUBLIC. 

1.  Cordoba. — *Academia  Nacional  de  Ciencias. 

AUSTRIA. 

2.  Prague.— •KOniglich  bdhmische  Geeellechaft  der Wissenschaf ten. 

3.  TriestO. — *SocietA  Adriatica  di  Scienze  Naturoli. 

4.  Vienna. — •Anthropologischo  G^esellschaft. 

5.  „  ^Kaiserhehe  Akademie  der  Wissenschafteu. 

6.  „  *K.  K.  Central- Anst^lt  fur  Meteorologie  und  Erdmagnetis- 

mua. 

7.  „  •K.  K.  Oepgraphische  Gesellsohaft. 

8.  f,  *K.  K.  Geologische  Roicbsanstalt. 

9.  „  •K.  K.  Naturhistorische  Hofmuseiun. 

10.  „  *E.  K.  Zoologiseh-Botanische  GeseUschaft. 

11.  „  ^CEsterreiohische  GeseUschaft  fiir  Meteorologie. 

BELGIUM. 

12.  Bmsselfl. — *  Academic  Rojale  des  Sciences,  des  Lettres,  et  des  Beaux 

Arts. 
18.  „  *Mu8^e  Rojal  d'Histoire  Naturelle  de  Belgique. 

14.  „  •Obserratoire  Royal  de  Bruxelles. 

15.  „  ^Sooi^t^  Royale  Malacologique  de  Belgique. 

16.  Liege. — *Soci^t<5  G^logique  de  Belgique. 

17.  „        *Soci6t^  Royale  des  Sciences. 

18.  LnxembotUg. — •Institut  Royale  Grand-ducal  de  Luxembourg. 

19.  MoHfl. — *Soci^ti  des  Sciences,  des  Arts  et  des  Lettres  du  Hainaut. 
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BRAZIL. 

20.  Bio  de  Janeiro. — ^L'Observatoire  Imperial  de  Bio  de  Janeiro. 

denmabe:. 

21.  CopenhageXL — *Soci^t^  Bojale  des  Antiquaires  da  Nord. 

FBANCE. 

22.  BordOftlUL — *Acad^inie  Rationale  des  Sciences,  Belles-Lettres  et  Ajrta. 

23.  Caon. — *Acadeinie  Nationale  des  Sciences,  Arts  et  Belles-Lettres. 

24.  D^OIL — *Acad^mie  des  Sciences,  Arts  et  Bellos-Lettres. 

25.  Lille.— *Soci^t^  G^logique  du  Nord. 

26.  Montpellier.— *Acad^mie  des  Sciences  et  Lettres. 

27.  Paris. — •Acad^mie  des  Sciences  de  I'lnstitut  de  France. 

28.  „         *Depdt  des  Cartes  et  Plans  de  la  Marine. 

29.  „  Ecole  Nationale  des  Mines. 
80.       „  Ecole  Normale  Sap^rieore. 

31.  „         •Ecole  Foljtechnique. 

32.  „  'Editor,  Cosmos  les  Mondet. 

38.  „  Editor,  Mevue  des  Cours  Soientifiques. 

34.  „  FacuIt^S  de  M^decine  de  Paris. 

36.  „  •Faculto  des  Sciences  de  la  Sorbonne, 

36.  „  Jardin  des  Plantes. 

37.  „  •L'Observatoire  de  Paris. 

38.  „  •Mus^  d'Histoire  Naturelle. 

39.  „  ^Minist^re  de  Tlnstruction  Publiqne  des  Beaux  Arts,  et  des 

Cultes. 

40.  ,»  Soci^  Botanique. 

41.  „  *Soci^t^  d' Anatomic. 

42.  „  •Soci^fc^  d'Anthropologie  de  Paris. 

43.  „  •Soci^t^  de  Biologic. 

44.  „  Soci^te  de  Ohirurgie  de  Paris. 

45.  „  •Society  d'Encouragement  pour  Tlndustrie  Nationale. 

46.  „  •Soci^t^  de  G^graphie. 

47.  „  *Soci^t^  Entomologique  de  France. 

48.  „  Soci^te  Q^logique  de  France. 

49.  „  Soci^t^  M^t^rologique  de  France. 

50.  „  ^Soci^t^  Fran^aise  de  Mineralogie. 

61.  „         •Soci^t^  Philotechnique. 

62.  „  Soci^t^  de  Physique. 

68.       „         *Soci^t^  Zoologique  de  France. 

64.  Saint  Etienne. — *Soci^t^  de  rindustrie  Min^rale. 

65.  Toulouse. — ^Acad^mie  des  Sciences  Inscriptions  et  Belles-Lettres. 

GERMANY. 

66.  Bremen. — ^Naturwissensohaftlicher  Yerein  zu  Bremen. 

67.  Berlin. — Deutsche  Chemifche  Gesellschaft. 

68.  „         ^Edniglich  Preussische  Akademie  der  Wissenschaf  ten. 

69.  Bonn. — *Naturhistori8cher  Yerein  der  Preussischen  Bheinlande  und 

Westphalens  in  Bonn. 

60.  Brannschweig.— *Yerein  fiir   Naturwissenschaft  zu  Braunschweig. 
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61.  Carlflnilie. — ^Grostherzogliohes  Polytechnikum  zu  Carltmhe. 

62.  f,  ^Naturwissenscbaftlicber  Yerein  zu  Carlsruhe. 

63.  CasseL— *Verem  fur  Naturkunde. 

64.  Chenmitz. — ^Naturwissenschaf  tliche  Gesellschaf  t  zu  Chemnitz. 

65.  DrOSdoIL — *Da8  Statistisohe  Bureau  dee  Ministeriums  dee  Innem  zu 

Dresden. 

66.  „  *G«neral-Direotion  der  KOnigUchen  Sammlungen  f  iir  Kunst 

und  WiBsenschaft  zu  Dresden. 

67.  ,,  ^Kdnigliohes  Mineralogische  Museum. 

68.  „  •Offentliche  Bibliothek. 

69.  „  ^Yerein  fiir  Erdkunde  zu  Dresden. 

70.  Elberfeld. — ^•Naturwissenschaftlicher  Yerein  in  Elberfold. 

71.  Frankfort  a/M. — ^Senckenbergische  Naturfonchende  Qesellschaft  in 

Frankfurt  a/M. 

72.  Freiberg  (Sazony).~Die  Berg  Akademic  zu  Freiberg. 

73.  „  ^Naturforschende  Qesellsobaffc  zu  Freiberg. 

74.  Ghnrlitz. — ^•Naturforschende  Gesellschaft  in  Gdrlitz. 

75.  Gottingen.— *KOnigliohe  G^sellschafb  der  Wissenschaften  in  Gottingen. 

76.  Halle  A.S. — *Die   Kaiserlich  Deutsche  Leopoldinisch — Garolinische 

Akademie  der  Naturforcber  zu  Halle  A.S.  (Prussia). 

77.  Hambtirg. — *Die  Geographische  Gesellschaft  in  Hamburg. 

78.  „  *Naturhistonscbes  Museum  der  freien  Stadt  Hamburg. 

79.  „  •Yerein  fiir    Naturwissenschaftliche    Unterhaltuog    in 

Hamburg. 

80.  Heidelberg. — *Naturhistorisch  Medicinischer  Yerein  Heidelberg. 

81.  Jena. — *Medicinisoh  Naturwissenschaftliohe  Gksellschaft. 

82.  Honigsberg. — •KOnigliche  Phjsikalisch-Okonomische  Gesellschaft. 

83.  Leipzig  (Saxony).— *£oniglich  S&chsische  Gesellschaft  der  Wissen- 

schaften. 

84.  Marburg. — •Gesellschaft  zur  BeftJrderung   der    gcsammten   Natur- 

wissenschaften  in  Marburg. 

85.  „  •The  Unirersity. 

86.  Metz.— *Yerein  fur  Erdkunde  zu  Metz. 

87.  Mnlhouse. — •industrial  Society. 

88.  Mnnchen. — •Edniglich  Baierische  Akademie  der  Wissenschaften  in 

Miinchen. 

89.  Stuttgart. — •Ednigliches  Statif>tisches  Landesamt. 

90.  „  •Yerein  fiir  Yaterl&ndische  Naturkunde  in  Wurttembcrg. 

GREAT  BRITAIN  AND  THE  COLONIES. 

91.  Binningliam. — •Birmingham  and  Midland  Institute. 

92.  „  •Birmingham  Philosophical  Society. 

93.  BristoL— •Bristol  Naturalists*  Society. 

94.  Cambome. — •Mining  Association  and  Institute  of  CornwalL 

95.  Cambridge. — •Philosophical  Society. 

96.  „  •Public  Free  Library. 

97.  „  Union  Society. 

98.  „  University  Library. 
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Od.  BadltT. — Dudley  and  Midland  Geological  and  Scientific  Societj  and 
Field  Club. 

100.  Leeds. — •Conohological  Society. 

101.  „         •Philosophical  and  Literary  Societj. 

102.  „  •Yorksbtfe  College. 

103.  LiverpOOL — •Literary  and  Phila^^opbical  Society. 
lO-i.  London. — •Agent-General  (two  copies). 

106.         „  •Anthropological  Institute  of  Great  Britain  and  Ireland. 

106.  „  •British  Museum  (two  copies). 

107.  „  Chemical  Society. 

lOK.  „  Colonial  Office,  Downing-street. 

109.  „  Editor,  CasselVt  Encyclopedia. 

110.  „  Entomological  Society. 

111.  „  •Geological  Society. 

J  12.  „  Institute  of  Chemistry  of  Great  Britain  and  Ireland. 

13.  „  •Institution  of  Civil  Engineers. 

114.  „  •Institution  of  Naval  Architects. 

115.  „  Library,  South  Kensington  Museum. 

116.  „  •Linnean  Society. 

117.  „  •London  Institution. 

118.  „  •Lords  Coiinnicgionors  of  the  Admiralty. 

119.  „  •Lord  Lindsay's  Observatory. 

120.  „  •Meteorological  Office. 

121.  „  •Mineralogical  Society. 

122.  „  Museum  of  Practical  Geology. 
128.  „  Patent  Office  Library. 

124.  „  •Pharmaceutical  Society  of  Great  Britain. 

125.  „  •Physical  Society,  South  Kensington  Museum. 

126.  „  •Quekett  Microscopical  Club. 

127.  „  •Royal  Agricultural  Society  of  England. 

128.  „  •Royal  Asiatic  Society  of  Great  Britain  and  Ireland. 

129.  „  •Royal  Astronomical  Society. 

130.  „  •Rojal  College  of  Physicians. 

131.  „  •Royal  Collcgo  of  Surgeons. 
182.  „  •Royal  Colonial  Institute. 
133.  „  *Royal  Geographical  Society. 
184.  „  •Royal  Historical  Society. 

135.  „  •Royal  Institution  of  Great  Britain. 

136.  „  •Royal  Meteorological  Society. 

137.  „  •Royal  Microscopical  Society. 
13'<.  „  *Royal  School  of  Mines. 

139.  „  •Royal  Society. 

140.  „  Royal  Society  of  Literature. 

141.  „  •Royal  L'^nitcd  Service  Institution. 

142.  „  Sociely  of  Arts. 

143.  „  University  of  London. 

144.  „  WarOffice—CInU'lligence  Branch). 

145.  „  •Zoological  Society. 

146.  Manchester.— •Geological  Society. 

147.  „  •Literary  and  Pliiiosophical  Society. 

148.  „  *0wen9  College. 

149.  MiddlesborO*.— *Iron  and  Steel  Institute. 

150.  Newcastle-upon-Tyne. —•Natural  History  Society  of  Northumber- 

land, Durham,  and  Newcastle-upon-Tyne. 

151.  „  ,,  •North  of  England  Institute  of  Mining  and 

Mechanical  Engineers.  * 

1 52.  „  „  •Society  of  Chemical  Industry, 
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153.  Oxford. — •Ashmolean  Library. 

154.  „  ^Bodleian  Library. 
J66.        „          •Radcliffe  Library. 

156.  „  •Radcliffe  Obseryatory. 

157.  Penzance. — •Royal  Geological  Society  of  Cornwall.  • 

158.  Plymouth. — •Plymouth  Institution,  and  Devon  and  Cornwall  Natural 

Hiflto^  Society. 

159.  WindflOr.— The  Queen's  Library. 

Cape  op  Good  Hopb. 

160.  Cape  Town.— •South- African  Philosophical  Society. 

DoMnriON  OF  Casaha. 

161.  Halifkx  (Nova  Scotia).— *NoTa  Scotia  institute  of  Natural  Science. 

162.  Hamilton  (Canada  West).— •Hamilton  Association. 
168.  Montreal— •Natural  History  Society  of  MontreaL 

164.  Ottawa. — •Geological  and  Natural  HSstory  Surrey  of  Canada. 

165.  „  *Royal  Society  of  Canada. 

166.  „  The  Ottawa  Literary  and  Scientific  Society. 

167.  Toronto. — •Canadian  Institute. 

168.  Winnipeg— *Manitoba  Historical  and  Scientific  Society. 

India. 

169.  Calcutta. — •Asiatic  Society  of  Bengal. 

170.  „  *Geological  Surrey  of  India. 

IfiELAND. 

171.  Dublin.— •Royal  Dublin  Society. 

172.  „  •Royal  Geological  Society  of  Ireland. 

173.  „  •Royal  Irish  Academy. 

Mafbitits. 

174.  Port  LOTliB. — Royal  Society  of  Arts  and  Sciences. 

175.  „  Society  d'AccIimatation. 

New  South  "Wales. 

176.  Sydney.— Australian  Club. 

177.  „  •Australian  Museum. 

178.  „  *Free  Public  Library. 

179.  „  *Linnean  Society  of  New  South  Wales. 

180.  „  *  Mining  Department. 

181.  „  *ObserTatory. 

182.  „  School  of  Arts. 

183.  „  Technological  Museum. 

184.  „  Union  Club. 

185.  „  •University. 

New  Zealand. 

186.  Auckland. — •Auckland  Institute. 

187.  ChristcllurclL — Philosophical  Institute  of  Canterbury, 

188.  Dunedin. — Otago  Institute. 

189.  Wellington. — •Colonial  Museum. 

190.  „  •New  Zealand  Institute. 

191.  „  Philosophical  Society. 
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QUBBVSLAirD. 

192.  Brilbaiie.—* Acclimatization  Societj  of  Queensland. 

193.  „  geographical  Societj  of  Australasia  (Queensland  Branch), 

194.  „  Parliamentarj  Library. 

195.  „  *Boyal  Society  of  Queensland. 

SCOTLAITD. 

196.  Aberdeen. — *Dun  Eoht  ObserratoTT,  Earl  of  Cra^rf ord  and  Balcarres. 

197.  „  •University. 

198.  Edinbarffh. — ^*£ditor,  Eacvclopadia  Brilannicet,  Sfessrs.  A.  and  C. 

Black. 

199.  „  •Edinburgh  Geological  Society. 
20  J.           „             •Royal  Botanic  Garden. 

201.  „  •Royal  Observatory. 

202.  „  •Royal  Physical  Society. 
208.            „              •Royal  Society. 

204  „  •Scottish  Geographical  Society. 

205.  „  •University. 

206.  Olai^ow.— ^Geological  Society  of  Glasgow. 

207.  „  •University. 

South  Austbalia. 

208.  Adelaide.— ^Government  Botanist. 

209.  „  •Government  Printer. 

210.  „  •Observatory. 

211.  „  •Royal  Society  of  South  Australia. 

212.  „  •Public    Library,    Museum    and  Art    Gallery  of   South 

Australia. 

213.  „  •University. 

Tasmania. 

214.  Hobart— •Royal  Society  of  Tasmania. 

TiCTOBIA. 

215.  Ballarat.— ^School  of  Mines  and  Industries. 

216.  Melbourne. — Eclectic  Association. 

217.  „  •Field  Naturalists'  Club  of  Victoria. 

218.  „  •Government  Botanist. 

219.  „  •Government  Statist. 

220.  „  •Mining  Department. 

221.  „  •Observatory. 

222.  „  •Public  Library. 

223.  „  •Registrar-General. 

224.  „  •Royal  Society  of  Victoria. 

225.  „  •University. 

226.  y,  •Victorian  Institute  of  Surveyors. 


HUNGARY. 

227.  Bistritz  (in  Siebenborgen).— •Direction  der  Gbvrerbeschule. 

228.  Zagreb  (Agram).— *Soci4t^  Arch^logique. 
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ITALY, 

229.  Bologna.— *Accadeinia  delle  Science  dell'  iBtituto  di  Bologna. 

230.  „  Univenitit  di  Bologna. 

231.  Florence,— •SocietA  Entomolo^ca  Italiana. 

232.  „  *Societik  Italiana  di  Antropologia  e  di  Etnologia* 
283.         ,,           *SocieU  Africanad'Italia  (SezioneFiorentina). 

234.  Genoa.— *Mudeo  Civico  di  Storia  Vaturale. 

235.  Milan. — ^Keale  Istituto  Lombardo  di  Scienze  Lettere  ed  Arti* 

236.  „         SocieU  Italiana  di  Scienze  Naturali. 

237.  Modena. — *Acad6mie  Boyale  dee  Sciences,  Lettres  et  Arts  de  Mod^ne* 

238.  Naples.- *Societit  Africana  d'ltalia. 

239.  „  *dociet^  Beale  di  Napoli  (Acoademia  delle  Scienze  fisiche 

e  matematiche). 

240.  „  •Stazione  Zoologica  (Dr.  Dohm). 

241.  Palermo. — *Accademia  Palermitana  di  Scienze  Lettere  ed  Arti. 

242.  „  Beale  Istituto  Tecnico. 

243.  Pisa.— ^Societi^  Toscana  di  Scienze  Naturali. 

244.  Bome. — *Aocademia  PontiBcia  de'Nuovi  Lincei. 

245.  „  *fiiblioteca  e  Archivio  Tecnico  (Minister©  dei  La^ori  Pubblico). 

246.  ,,  Oiroolo  Geographica  d'ltalia. 

247.  ,f  Osserratorio  del  Astronomico  CoUegio  Bomano, 
218.  „  *B.  Accademia  dei  Lincei. 

249.  „         *B.  Comitato  Geologico  Italiano. 

250.  „         *Societ^  Geografica  Italiana. 

251.  Siena. — B.  Accademia  de  Fisiocritici. 

252.  Turin. — Beale  Accademia  delle  Scienze. 

253.  „         Begio  Osserratorio  della  Begia  UniyersitL 

254.  Venice. — *Beale  Istituto  Yeneto  di  Scienze,  Lettere  ed  Arti. 

JAPAN. 

255.  Yokohama. — *  Asiatic  Society  of  Japan. 

JAVA. 

256.  Batavia. — *Kon.  Natuurkundige  Vereem'ging  in  Noderl  Indi6. 

NETHEBLANDS. 

257.  Amsterdam. — *Acad^mie  Boyale  des  Sciences. 

258.  „  ^Association  Coloniale  N^rlandaise. 

259.  „  *Soci^t6  Boyale  de  Zoologie. 

260.  HarlenL — *Biblioth^ue  de  Mus^  Tejler. 

261.  ,9  ^oci^te  HoUandaise  des  Sciences. 

NOBWAY. 

262.  Bergen.— ^Museum. 

263.  Christiania, — ^•Kongelige  Norske  Fredericks  TTniversitet, 

264.  ,y  ^Videnskabs-Selskabet  i  Christiania. 

BOUMANIA. 

265.  Bucharest, — *Institutal  Meteorologic  al  Bom&niel. 
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RUSSIA. 

266.  Holtmgftors. — *Soci^te  des  Sciences  de  Finlande. 

267.  Moscow. — •Soci^t^  Imp^riale  dee  Naturalistes. 

268.  „  *Soci^t^  Imp^riale  des  Amis  des  Sciences  Naturelles  d*Aii- 

thropologie  et  d*£thnographie  li  Moscow^    (Sectioii 
d'Anthropologie.) 

269.  St.  FetersborglL— *Aoademie  Imperisle  des  Sciences. 

270.  „  •CJomit^  G^logique — Institat  des  Mines. 

SPAIN. 

271.  Mftdrid. — Institute  geographico  y  Estodistico. 

SWEDEN. 

272.  Stockholm. — •Kongliga  Svenska  Vetenskaps-Akademien. 

273.  „  *KongIiga  Universitetet. 

SWITZERLANP. 

274.  Borne. — ^•Societe  de  G^ographie  do  Benie. 
276.  (Geneva. — *In8titat  National  Gen^Tois. 

276.  LaUBaimo. — *Soci<5to  Vaudoise  des  Sciences  Naturelles. 

277.  NoUChateL— •Society  des  Sciences  Naturelles. 

STRAITS  SETTLEMENT. 

278.  Singapore. — *Royal  Asiatic  Society. 

UNITED  STATES  OF  AMERICA. 

279.  Albany.— •New  York  State  Library,  Albany. 

280.  Annapolis  (McL)-— Nayal  Academy. 

281.  Baltimore. — *  Johns  Hopkins  University. 

282.  Beloit  (Wia.)— •Chief  Geologist. 

283.  Boston. — •American  Academy  of  Arts  and  Sciences. 

284.  „  *  Boston  Society  of  Natural  History. 

285.  Buffalo.— *Buffalo  Society  of  Natural  Sciences. 

286.  Cambric^e. — •Cambridge  Entomological  Club. 

287.  „  •Museum  of  Comparative  Zoology,  Harvard  College. 

288.  Chicago. — Academy  of  Sciences. 

289.  Cincinnati — •Cincinnati  Society  of  Natural  History. 

290.  Coldwater. — Michigan  Library  Association. 

291.  Davenport  (Iowa).— *Academy  of  Natural  Sciences. 

292.  Denver.— •Colorado  Scientific  Society. 

298.  Hoboken  (N.  J.)— •Stevens'  Institute  of  Technology. 

294.  Iowa  City  (Iowa).— •Director  Iowa  Weather  Service. 

295.  Minneapolis. — •Minnesota  Academy  of  Natural  Sciences. 

296.  Newhaven  (Conn.)— •Connecticut  Academy  of  Arts. 

297.  New  York.— •American  Chemical  Society. 

298.  „  •American  Geographical  Society. 

299.  „  'Editors "  Science:* 

300.  „  •New  York  Academy  of  Sciences. 

301.  „  'New  York  Microscopical  Society. 

302.  „  'Scbool  of  Mines,  Columbia  College. 
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303.  Philadelphia.—* Academy  of  Natural  Science. 
804.  „  •American  Entomological  Society. 

305.  „  *  American  Philosophical  Society. 

806.  ,,  •Franklin  Institute. 

307.  „  ♦Second  Q-eological  Survey  of  Fennsylrania. 

308.  „  •Zoological  Society  of  Philadelphia. 


809.  Salem    (Mass.) — ♦American  Association    for  the   Adyancement  of 

Science. 

810.  „  •Essex  Institute. 

311.  „  •Peabody  Academy  of  Sciences. 

812.  St.  Louis.— ** Academy  of  Science. 

313.  San  Francisco. — ^•California  Academy  of  Sciences. 
814.  „  •California  State  Mining  Bureau. 

315.  Washington. — •American  Medical  Association. 

316.  „  •Bureau  of  Education  (Department  of  the  Interio"*). 

317.  „  •Bureau  of  Ethnology. 

318.  „  •Bureau  of  Navigation  (Nayy  Department). 

319.  „  •Chief  of  Engineers  (War  Department). 

320.  „  •Chief  Signal  Officer  (War  Department). 

321.  „  •Commissioner  of  Agriculture. 

322.  „  •Director  of  the  Mint  (Treasury  Department). 

323.  „  •Hydrographic  Office. 

324.  „  •National  Academy  of  Sciences. 

825.  „  •Office  of  Indian  Affairs  (Department  of  the  Interior). 

326.  „  •Ordnance  Department. 

827.  „  •Philosophical  Society. 

828.  „  •Secretary  (Department  of  the  Interior). 
329.  „  •Secretary  (Navy  Department). 

380.  „  •Secretary  (Treasury  Department). 

831.  „  •Smithsonian  Institution. 

382.  „  •Surgeon-CJeneral  (U.  S.  Army). 

338.  „  •U.  S.  Coast  and  Geodetic  Survey  (Treasury  Depart- 
ment). 

834.  „  •U.  S.  Geological  Survey. 

885.  ,f  •U.  S.  National  Museum  (Department  of  the  Interior). 

336.  „  XJ.  S.  Patent  Office. 

337.  ,)  •War  Department. 


Number  of  Publications  sent  to  Great  Britain 

...      82 

if                          ty 

India  and  the  Colonies 

...      53 

t*                          *t 

America         

...      60 

n                        i* 

Europe          

...     135 

)>                         )) 

Asia,  &c 

2 

>»                        »> 

Editors  of  Periodicals 

6 

Total 

...    387 

The  Society' 9  ffouee,  Sydney ^ 
30  September,  1886. 


A.  LIVERSIDGE,>„^„  fl.w««f*„«i 
F.  B.  KYNGDOn!  j  ^^°-  Secretaries. 
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PROCEEDINGS  OF  THE  SECTIONS. 

(IN  ABSTRACT.) 


MICROSOCOPICAL  SECTION. 

Preliminary  Meeting,  held  12th  APRIL,  18S6. 

Mr.  P.  R.  Pedley  in  the  Chair. 

It  was  decided  to  hold  the  meetings  on  the  evenings  of  the  second 
Monday  in  each  month.  Chairman  :  Mr.  P.  R.  Pedley.  Secre- 
tary :  Mr.  F.  B.  Kyngdon.  Committee :  Dr.  Morris,  Dr. 
Wright,  Mr.  Whitelegge,  and  Mr.  Weisener. 

10  MA  r,  1886. 
Mr.  Pedley  in  the  Chair. 

The  following  were  exhibited  : — 

A  photograph  of  the  late  R  B.  Tolles,  the  celebrated  objective 
maker  of  Boston,  U.S.     (Dr.  Wright.) 

Powell  and  Lealand's  new  ft  horn,  objective  N.A.  1-5=161^. 
(Dr.  Morris.) 

Swift's  best  challenge  Binocular  Microscope.     (Mr.  Macdonnell.) 

Powell  and  Lcaland's  J  horn,  objective  N.A.  1-29=  11 6°,  (Mr. 
Macdonnell.) 

WinkeFs  Students'  Microscope  and  ^  horn,  objective  N.A.  1*25 
=  110°.     (Dr.  Katz.) 

Double-stained  slides  of  Bacillus  of  Tuberculosis,  Glanders, 
(Src,  and  Jordan's  staining  fluids.     (Dr.  Katz.) 

A.  Coralline  from  Port  Jackson.     (Mr.  Macdonnell.) 

A  fresh-water  gathering,  rich  in  pond  life.     (Mr.  Whitelegge.) 

A  paper  was  read  by  Dr.  Morris  on  the  Maize-blight,  illns* 
trated  by  several  preparations 

Mr.  Whitelegge  explained  a  method  of  readily  mounting 
living  fresh-water  organisms,  sucli  as  Jihizopods,  by  means  of  a 
weak  solution  of  osmic  acid. 

Dr.  Wright  presented  a  copy  to  the  Society  of  Chase  and 
Habirshaw's  Catalogue  of  the  Diatomacese. 

14  JUNE,  1886. 
Mr.  Macdonnell  in  the  Chair. 

The  following  were  exhibited  :— 

Several    students'    microscopes    by    London    makers.       (Mr. 
Weisener.) 
2b 
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A  series  of  slides  from  the  Technical  College.     (Mr.  Ramsay.) 
A  diatom  from  Cook's  River,  ffimantidium,     (Mr.  MacdonnelL) 
Slides  of  Hydroid   Zoophytes  with  tentacles  expanded;  also, 

diatoms  from  BondL 

Mr.  Whitelbgoe  explained  his  method  of  mounting  Zoophytes 

with   their  tentacles  expanded   by  means  of   the  addition  of  a 

minute  quantity  of  chloroform. 

1£  JULY,  188G, 
Mr.  Pedlby  in  the  Chair. 

The  following  were  exhibited  : — 

^in.  objective  by  Green  (for  many  years  with  Tolles),  having  an 
angle  of  54°  and  fitted  with  a  conical  front.     (Dr.  Wright.) 

A  slide  of  Bacillus  of  Tubercle.     (Dr.  Wright.) 

Two  new  Monocular  microscopes  by  a  London  maker.  (Mr. 
Weisener.) 

The  peristome  of  a  moss,  also  the  circulation  in  the  "  chara." 
(Mr.  Whitelegge.) 

9  AUGUST,  1886, 
Mr.  Pedlet  in  the  Chair. 

The  following  were  exhibited  : — 

A  copy  of  "  Crookshank's  Bacteriology."     (Dr.  Wright.) 

A  b^utiful  Radiolaria  from  Port  Jackson.     (Mr.  MacdonnelL) 

A  parasitical  rotifer,  Notomata  Parasila,  from  a  fresh-water 

pond,  Botany. 

A  slide  of  diatoms  from  Lake  Wendource  (Vic.)     (Mr.  Sharp.) 
Mr.  W.  H.  H.  Lane  presented  to  the  Society  a  Micrometer,  by 

Fasoldt,  of  New  York,  ruled  to  the  25  000  inch. 

IJ  SEPTEMBER,  1886. 
Mr.  Pedley  in  the  Chair. 

'   The  following  were  exhibited  : — 

Brown  and  Sharp's  Co.  Micrometer  for  cover  glass  measure- 
ment-    (Mr.  W.  H.  H.  Lane.) 

Volcanic  dust  from  Tarawera.     (I^Ir.  Bigg.) 

Nachet's  Microscopes.     (Messrs.  Gaunt.) 
•  Spencer's  1  inch  objective  40°;  Spencer's  |  hom.  objective  N.A. 
1*35  with  gold-plated  fronts  to  resist  acids.     (Dr.  Wright.) 

Dr.  Morris  brought  Tolles'  J  hom.  objective  N.A.  1*52  to  com- 
pare with  Spencer's  on  a  difficult  slide  of  A.  Pellucida.  The 
performance  of  both  these  fine  glasses  was  of  unusual  excellence, 
and  as  near  as  could  be  equal.  . 
.  Mr.  W,  H.  H.  Lane  presented  to  the  Society  a  copy  of  the 
1883  edition  of  the  Iklicrographic  Dictionary. 
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10  OCTOBER,  1886. 
Mr.  Pedlet  in  Uie  Chair. 

The  following  were  exhibited  : — 

A  slide  of  many  diatoms  symetricallj  arranged.  (Mr.  White- 
legge.) 

A  partially  finished  Monocular  microscope  manufactured  by 
the  exhibitor.    (Mr.  Weisener.) 

A  series  of  slides  of  Foraminifera  and  diatoms  obtained  from 
Port  Jackson,  mounted  by  a  gentleman  in  London.  (Mr. 
Kyngdon.) 

Mr.  W.  H.  H.  Lane  presented  to  the  Society  a  copy  of  "  Hogg 
on  the  Microscope,  and  five  slides  to  the  Cabinet" 

Dr.  Morris  claimed  the  priority  in  the  \ise  of  oil  of  Cassia  as  a 
mounting  medium,  and  questioned  the  statement  in  the  Journal  of 
the  R.M.S.  (London)  for  August,  1886,  page  717. 

8  NOVEMBER,  1886, 

The  following  were  exhibited  : — 

A  fine  gathering  of  the  rare  rotifer,  Asplanchna  Ebbesbamii, 
and  a  large  Amoeba  from  the  Waterloo  marshes,  also  a  rich 
gathering  of  Volvox,     (Mr.  Whitelegge.) 

13  DECEMBER,  1886. 
Dr.  Wright  in  the  Chair. 

The  following  were  exhibited  : — 

Several  slides  from  Hinton  (London)  of  those  diatoms  described 
by  Dr.  Royston  Pigott  in  the  "R  Mechanic,"  also  a  slide  of 
Streptococcus  of  vacciiiioiy  taken  from  a  human  vaccine  pustule. 
(Dr.  Wright.) 

Slides  of  several  Polyzoa  from  Queenscliff  (Vic.)  (Mr.  White- 
legge.) 

SECTION  L— SANITARY  SCIENCE. 
TUE8DA  Y,  22nd  JUNE,  1886, 

A  preliminary  meeting  of  members  of  the  Royal  Society  of 
New  South  Wales  was  held  for  the  purpose  of  resuscitating  the 
sanitary  section. 

There  were  present  Sir  Alfred  Roberts,  Mr.  Gipps,  C.K,  Mr. 
J.  B.  Henson,  C.E.,  Mr.  W.  A.  Dixon,  F.C.S.,  F.I.C.,  Mr.  R. 
Hunt,  Mr.  F.  B.  Kyngdon,  Dr.  MacLaurin,  Dr.  Quaife,  Dr. 
Goods,  Dr.  Wilkinson,  Dr.  Fairfax  Ross,  Dr.  Carruthers,  and 
Mr.  Reuter  E.  Roth,  MR.C.S.,  England. 

Sir  Alfred  Roberts  was  voted  to  the  chair. 

Tlie  following  gentlemen  were  elected  to  form  a  Committee  : — 
Chairman :  Sir  Alfred  Roberts.  Secretary :  Dr.  Reuter  E« 
Roth,  M.R.C.S.,  England,  Dr.  Ashburton  Thompson,  Mr.  W.  A. 
Dixon,  F.C.S.,  F.I.C.,  Mr.  F.  B.  Kyngdon,  Dr.  Fairfax  Ross, 
Mr.  J.  B.  Henson,  C.E.,  Dr.  Quaife. 
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Ifc  was  agreed  that  the  scope  of  the  section  should  be  that  of 
the  proposed  **  Bill  of  Public  Health,"  as  introduced  bj  the  Hon. 
C.  K.  Mackellar,  M.D.,  M.L.C.,  and  that  the  day  of  meeting 
should  be  the  second  Tuesday  in  the  month,  at  8  p.m. 

TUESDAY,  ISOiJULY,  1886. 
KoBERT  Hunt,  Esq.,  in  the  Chair. 

The  rules  formed  by  the  Committee  were  read  and  adopted. 
Dr.  F.  H.  QuAiFE  presented  to  the  library  of  the  section  a  copy 
Prigdin Teale's  "Dangers  to  Heakh." 

TUESDAY,  10th  AUGUST,  1886, 
Sir  Alfred  Koberts  in  the  Chair. 

The  receipt  was  acknowledged  of  the  works  published  by  the 
Melbourne  Health  Society.  Sir  Alfred  Koberts  presented  a 
copy  of  a  pamphlet  on  "  The  purification  of  the  water  supply  of 
Antwerp,"  by  Messrs.  Anderson  and  Ogston. 

Mr.  Tbevor  Jones,  C.E.,  read  an  interesting  paper  on  "The 
Ventilation  of  Sewers."  The  paper  was  illustrated  by  means  of 
diagrams. 

TUESDA  r,  14th  SEPTEMBER,  18S6. 

Mr.  F.  B.  Kyngdon  in  the  Chair. 

Dr.  Reuter  E.  Roth,  M.R.C.S.,  England,  read  a  paper  on 
*  The  Rational  Construction  of  Chairs  and  School  Desks." 
The  paper  was  illustrated  by  means  of  diagrams  and  models. 

TUESDA  Y,  19th  OCTOBER,  1886. 
Sir  Alfred  Roberts  in  the  Chair. 

The  receipt  was  acknowledged  of  the  various  sanitary  acts  and 
regulations  of  the  following  colonial  governments,  viz.,  Queens- 
land, Tasmania,  Western  Australia,  South  Australia,  and  Victoria. 

Dr.  AsHBURTON  Thompson  read  a  paper  on  "  Scavenage,"  also  a 
paper  entitled  "  Notes  on  the  recent  outbreak  of  Small-pox  on  the 
"  Oceanien.^' 

Dr.  F.  H.  QuAiFE  read  a  paper,  "  Notes  on  the  Sanitary  Con- 
dition of  some  of  the  Eastern  Suburbs  of  Sydney." 

TUESDAY,  16th  NOVEMBER,  1886. 
Sir  Alfred  Roberts  in  the  Chair. 
Mr.  Trevor  Jones,  C.K,  read  a  paper  on  "  Suburban  Sanita- 
tion." 

ALFRED  ROBERTS,  Chairman. 

Reuter  K  Roth,  M.RC.S.,  England, 
Hon.  Secretary. 
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The  Ventilation  of  Sewers  and  the  Dwelling, 
By  J.  Trevor  Jones,  City  Engineer. 


[Bead  before  tlie  Sanitary  Section  of  the  Hoydl  Society  qf  N,S,W,t 
10  August,  1886.] 


It  having  been  demonstrated  by  the  medical  faculty,  and  a 
generally  accepted  scientific  truth,  that  the  offensive  exhalations 
arising  from  the  contents  of  sewers,  are  detrimental  to  human 
health,  if  allowed  to  mix  in  any  sensible  proportion  with  the 
breathing  air  of  the  city  or  household ;  and  moreover,  that  it  acts 
as  a  vehicle  for  any  morbific  germs  that  may  be  mixed  with  the 
sewage  from  the  dejecta  of  fever  patients,  it  becomes  the  duty  of 
the  Engineer,  as  the  constructor  of  sewei-s,  to  devise  means  where- 
by such  exhalations  may  be  discharged  in  situations  where  they 
will  not  enter  into  the  composition  of  the  breathing  air  of  the 
city  or  dwelling. 

The  emanations  referred  to  are  a  compound  body,  known  under 
the  generic  name  of  "  sewer  gas  " ;  its  component  parts  being,  as 
stated  in  Mr.  Baldwin  Latham's  elaborate  work  on  the  subject, 
varying  proportions  of  carbonic  dioxide,  nitrogen,  carburetted 
hydrogen,  sulphuretted  hydrogen,  ammoniacal  compounds,  vapour 
of  water,  and  foetid  organic  vapours. 

Sewer  gas  is  said  to  act  perniciously  on  the  health  of  persons 
breathing  it,  lowering  their  vital  tone,  and  predisposing  them  to 
suffer  from  the  attacks  of  such  germs  of  fever,  cholera,  small-pox, 
typhoid,  Ac,  as  may  be  projected  into  the  sewage,  of  which  the 
gases  arising  from  the  sewage  form  a  convenient  vehicle  for  the 
dissemination  thereof. 

The  buoyancy,  or  tendency  to  float  upwards  in  atmospheric  air, 
of  this  compound  gas  varies  in  the  proportion  that  it  is  composed 
of  the  lighter  or  heavier  of  the  above  constituents,  and  in  pro- 
portion to  its  excess  of  heat  over  the  sunx)unding  air,  but 
ordinarily  it  is  found  a  little  lighter  than  air. 

From  this  tendency  to  rise,  it  flows  from  the  lower  toward 
the  higher  parts  of  a  sewer,  along  the  crown  in  a  direction  contrary 
to  that  of  the  fluids,  and  will  escape  into  the  air  by  any  vent  in  the 
crown  of  the  sewer  that  may  be  left  for  it ;  this  property  is  taken 
advantage  of  by  the  engineer,  who  provides  a  close  channel  or 
upcast  shaft  for  it  to  escape  into  such  space  as  it  will  do  least 
harm,  or  where  it  cannot  mix  with  the  air  of  the  streets  or 
dwelling. 
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If  not  SO  intercepted,  and  dii*ected  into  such  spaces  that  it  cannot 
be  breathed,  it  will  at  times  gain  such  expansive  strength  in  the 
sewer  that  it  will  force  itself  through  water-traps  and  other  con- 
trivances into  the  dwelling,  to  the  detiiment  of  the  air  therein  and 
the  health  of  the  occupant. 

The  occasional  introduction  into  or  outbreak  of  fever,  epidemics, 
(fee,  in  a  town  or  city,  although  they  are  grievous  calamities, 
generally  serve  one  good  purpose  in  directing  a  lively  attention  to 
the  existence  of  any  filth,  to  the  appliances  for  securing  cleanli- 
ness in  the  city,  and  to  the  suppression  of  noxious  practices  in 
the  environs  of  the  dwelling. 


Sydney  Sewers. 

The  sewers,  now  forming  the  system  in  use  in  this  city,  were 
constructed  at  various  periods,  under  different  engineers,  and 
consequently  vary  somewhat  in  design,  but  generally  exhibit 
sound  knowledge  in  the  designer,  and  perform  their  functions  very 
well,  if  we  grant  that  these  duties  consist  of  discharging  the  refuse 
liquids  and  storm-water  of  the  city  into  the  harLour. 

While  this  is  their  present  condition,  it  should  be  stated, 
although  it  is  generally  well  known  to  most  residents  of  Sydney, 
that  the  Government  Sewers  Department  is  engaged  in  the  con- 
struction of  a  capacious  intercepting  sewer,  into  which  the  whole 
drainage  of  the  northern  and  western  slopes  of  the  city  will,  when 
that  work  is  completed,  be  discharged  and  be  thereby  conveyed  to 
and  discharged  into  the  ocean  near  BondL 

It  should  be  mentioned  also  that  the  eastern  suburbs  will  be 
accommodated  by  the  same  sewer. 

The  southern  slopes,  along  with  the  suburbs  that  lie  between  the 
city  and  Botany  Bay,  are  fJso  in  course  of  being  provided  for  by 
a  main  trunk  sewer,  running  generally  along  the  bed  of  Shea's 
Creek  towards  Botany,  where  it  crosses  Cook's  Kiver  by  an  in- 
verted syphon,  and  discharges  upon  Webb's  grant,  a  section  of 
land  which  it  is  proposed  to  convert  into  a  sewage  farm. 

The  designers  of  the  older  sewers  seem  to  have  had  in  view  the 
conveyance  of  the  storm-water  that  faHs  upon  the  whole  aurface 
as  well  as  the  sewage,  and  this  has  entailed  a  larger  outlay  to 
secure  this  object  than  is  considered  warrantable  under  more 
recent  ideas,  since  it  appears  to  modem  engineers  that  the  gutters 
and  water-tables  should  do  a  portion  of  the  work,  and  thereby 
obviate  the  inordinate  cost  of  making  a  double  provision  for  the 
same  woik. 

The  southern  system  is  being  constructed  to  receive  the  rain» 
water  from  roofs  and  yards  only,  storm-water  from  streets,  &c, 
being  excluded. 
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When  both  the  works  referred  to  are  completed,  Sydney  may 
boast  of  a  system  of  sewers  that  will  compare  favourably  with  any 
modem  city  as  far  trunk  main  sewers  are  concerned ;  but  in  order 
to  secure  the  full  sanitary  benefit  of  such  works,  two  things  must 
be  attained,  viz.,  that  the  houses  connected  with  the  sewers,  before 
any  strict  supervision  was  exercised  by  the  city  authorities,  should 
be  examined  for  defects  in  their  house-drains  and  fittings;  and, 
secondly,  that  the  sewers  themselves  should  be  provided  with  the 
means  of  escape  for  the  gases  that  are  continually  being  given  off 
firom  their  contents. 

Ventilation  op  Sewers. 

It  is  pix>posed  to  deal  with  the  question  of  the  ventilation  o  f 
the  sewer  first  by  giving  a  short  description  of  a  few  of  the  most 
favoured  methods  adopted  by  sanitarians  in  the  past  and  such  as 
are  in  use  at  present 

The  first  that  presents  itself  is  the  obelisk  form  of  ventilator,  of 
which  that  in  Elizabeth-street,  at  its  intersection  with  Bathurst- 
street,  is  an  excellent  example. 

This  obelisk  is  merely  a  kind  of  chimney-shaft,  into  which  is 
connected  a  branch  from  each  of  several  sewers  whose  highest 
terminal  point  is  adjacent  to  it. 

It  was  conceived  that  this  form  of  shaft  would  afford  relief  to 
the  pressure  of  gas  in  all  sewers  communicating  with  it,  by  allow- 
ing such  gas  to  escapo  through  it  into  the  air  at  its  summit  after 
passing  through  several  perforated  trays  of  charcoal  at  its  base, 
placed  there  to  absorb  the  offensive  properties  of  the  gas  in  ques- 
tion. 

This  system  was  in  favour  among  engineers  for  a  long  time, 
until  systematic  experiments  were  made  as  to  its  effect  in  reliev- 
ing the  sewera ;  which  was  found  to  be  disappointing,  as  its  effect 
in  relieving  the  sewer  of  gas  was  found  to  be  infinitesimal  at  any 
greater  distance  than  about  300  feet. 

If,  therefore,  300  feet  be  the  limit  beyond  which  the  uses  of 
shafts  as  ventilators  would  be  reduced  to  ml,  it  follows  that  this 
would  be  the  greatest  distance  apart  at  which  such  shafts  could  be 
spaced  for  the  efficient  ventilation  of  a  line  of  sewers;  and  as  their 
cost  each  would  probably  amount  to  £300  at  least,  their  mere  cost^ 
along  with  that  of  the  land  on  which  to  build  them,  would  render 
their  use  prohibitive. 

If  the  cost  were  not  an  insuperable  objection,  then  the  appear 
ance  of  rows  of  these  columns  along  every  street  would  be  fatal  to 
their  adoption  while  any  other  mode  was  availabla 

A  great  improvement  in  their  effectiveness  was  achieved  when 
the  plan  was  adopted  of  kindling  a  fire  at  their  bases  (inside),  all 
the  air  for  the  sustenance  of  these  fires  being  drawn  from  the 
sewers. 
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The  fire,  by  creating  a  draft,  greatly  accelerated  the  motion  of 
the  sewer  air,  and,  furthermore,  any  germs  of  disease  that  might 
accompany  the  air  were  effectually  destroyed ;  but  even  these  im- 
provements did  not  secure  its  adoption,  partly  because  of  the  great 
cost  of  fuel  and  attendance,  and  partly  because  of  the  danger  of 
explosion  should  an  excess  of  carburetted  hydrogen  or  other  inflam- 
mable gas  gain  access  to  the  sewer,  as  a  mixture  of  one  tenth  by 
volume  of  this  gas  with  nine-tenths  of  air  is  as  explosive  as  gun* 
powder  when  fired. 

An  accident  of  this  kind  might  affect  miles  of  sewer,  and  prove 
very  disastrous  by  throwing  up  streets  or  buildings. 

Several  accidents  of  this  kind  have  happened  in  London  and 
Paris,  and  even  here  one  such  case  occurred  in  1883,  tearing  up 
many  chains  of  a  newly  constructed  line  along  the  Darling  Har- 
bour railway. 

It  is  not  necessary  to  adduce  any  more  proof  against  the  adop- 
tion of  this  kind  of  ventilator  as  there  is  little  fear  of  its  being 
selected  by  the  authorities  of  this  city,  excepting  in  very  special 
cases. 

One  such  case  would  be  an  instance,  where  a  large  trunk  sewer 
received  a  number  of  small  branches,  inasmuch  as  a  large  sewer, 
when  not  running,  mpidly  generates  much  gas  ;  and  it  would  be 
judicious,  if  space  is  obtainable,  to  erect  one  such  shaft  here  to 
obviate  the  charging  of  the  branches  with  gas  formed  in  the 
larger  sewer. 

MiDSTREET  Grating  Ventilators. 

When  the  above  objections  to  tall-shaft  ventilation  threw  it 
out  of  competition,  two  things  became  manifest,  viz.  :  that  in 
order  that  the  sewer  air  might  not  at  any  time  assume  sufficient 
expansive  power  to  force  itself  through  intercepting  contrivances 
into  the  dwelling,  appropriate  openings  should  be  provided,  and 
that  those  openings  must  be  frequent  along  the  course  of  the 
'sewer. 

To  meet  these  requirements  iu  a  practical  way,  that  is  to  say, 
that  should  at  once  be  effectual  without  being  inordinately  costly, 
the  plan  was  adopted  of  making  openings  in  the  crown  of  the 
sewer,  and  building  a  pit  or  shaft  from  the  crown  of  the  sewer 
cip  to  the  street  surface. 

By  this  method  a  series  of  pits  covered  with  gratings  were  con- 
structed along  each  line  of  sewer,  at  intervals  of  from  100  to  300 
feet  apart,  explaining  that  if  these  were  at  sufficiently  frequent 
intervals,  the  sewer  air  would  be  so  dilute  that  it  would  not  be 
observable. 

To  remove  another  objection,  viz.,  that  dilute  as  it  might  be,  it 
might  contain  poisonous  germs,  the  sewer  air  was  made  to  filter 
itself  through  charcoal  filters,  for  which  it  is  claimed  by  some  o£ 
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the  most  notable  authorities  that  it  is  an  effectual  oxidizer  of 
mephitic  gases,  and  that  therefore  the  air  arising  out  of  these 
gratings  would  be  rendered  wholesome  and  innocuous. 

Hereafter  I  am  about  to  contend  against  the  use  of  these  con- 
trivances,  for  reasons  that  I  shall  advance  ;  but  before  doing  so,  I 
beg  to  express  my  utter  diffidence  in  contending  against  the  dicta 
of  authorities  for  whom  I  have  nothing  but  respect  and  admira^ 
tion.  Their  works  as  well  as  the  stupendous  labour  and  thought 
thej  have  bestowed  on  the  investigation  of  this  most  difficult 
subject,  command  my  entire  esteem.  I  may  add^  that  it  is  to  these 
authorities  that  I  am  indebted  for  most  of  the  improvements  I 
have  introduced  into  the  Sydney  system,  with  the  exception  of 
such  peculiarities  as  local  conditions  have  forced  on  me. 

This  mode  of  ventilation  was  specified  for  the  main  sewers  of 
the  southern  system  for  this  city  by  the  late  eminent  engineer, 
Mr.  W.  Clarke,  whose  advice  was  sought  in  this  behalf,  and  the 
sewers  are  now  being  constructed  in  conformity  therewith  by  the 
Sewers  Department. 

The  City  of  Adelaide  sewers,  designed  and  carried  out  by  Mn 
Oswald  Brown,  are  fitted  with  these  ventilators. 

In  writing  a  paper  to  the  Government  Boai*d  of  Health,  about 
four  years  ago,  on  this  same  subject,  I  ventured  the  opinion  that 
this  method  would  not  be  found  suitable  for  Sydney  sewers. 

My  objections  were  based  upon  the  fact  that,  as  a  number  of 
our  capacious  sewers  discharge  in  a  northerly  direction,  and  that 
the  prevailing  winds  blow  from  the  north-east  in  summer,  the 
sewers  would  receive  the  wind  at  their  mouths  when  the  tide  was 
low,  and  this  would  exert  a  pressure  internally  tending  to  drive 
the  sewer  air  outward  through  every  orifice ;  this,  added  to  the 
fact  that  sewer  gas  forms  rapidly  in  large  volumes  in  this  warm 
climate  in  summer,  made  me  conclude  that,  no  matter  how  frequent 
these  gratings  were  spaced,  there  would  always  flow  out  of  them 
an  appreciable  stream  of  foetid  sewer  air. 

Opinions  are  in  conflict  as  to  whether  the  charcoal  filter  would 
be  a  safe  guard  against  the  poisonous  nature  of  these  fumes. 

At  one  time  a  large  proportion  of  our  street-gullies  were 
iintrapped  or  imperfectly  trapped,  and  old  Sydney  residents  need 
not  be  told  what  sickening  exhalations  rose  out  of  the  gratings. 

If  such  orifices  were  at  regular  and  frequent  intervals,  the 
exhalations  would  be  more  dilute,  it  is  true ;  but  the  fact  of  them 
being  given  ofl*  all  through  a  still,  warm  night,  would  cause  our 
not  too  wide  streets  with  their  high  buildings  to  become  charged 
with  these  mephitic  emanations. 

If  merely  making  numerous  openings  would  ensure  that  the 
gases  would  be  so  dilute  as  to  be  harmless,  then  an  open-topped 
channel  with  a  continuous  grating  would  be  still  better;  but  I  find 
it  difficult  to  believe  that  this  would  be  the  result,  remembering 
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that  the  slops  and  refuse  liquids  of  the  City  of  Melbourne  are 
conveyed  on  the  water-tables,  and  it  is  well  known  how  objection- 
able this  has  proved. 

When  I  was  stating  my  objections  to  these  gratings  to  the  Board 
of  Health,  I  was  speaking  from  theory ;  but  since  the  completion 
of  the  Adelaide  system,  I  have  been  supplied  with  confirmation  of 
my  anticipation,  as  I  received  a  letter  from  the  City  Council  of 
Adelaide  informing  me  that  these  gratings  were  found  intolerable 
in  certain  localities,  and  inquiring  of  me  what  the  practice  was  in 
Sydney,  which  seemed  to  visitors  so  efiectual  in  suppressing  smella 
from  sewers. 

I  replied,  furnishing  directions  as  to  the  practice  I  am  about  to 
advocate  herein,  which  I  am  informed  is  being  introduced  in  that 
city,  probably  not  on  account  of  my  letter,  but  because  the 
engineers  in  charge  of  the  sewers  were  perfectly  familiar  with  the 
plan  themselves. 

Indeed,  the  gentleman  who  designed  and  carried  out  the  work, 
Mr.  Oswald  Brown,  was  a  man  of  European  reputation,  who 
found  the  scope  for  his  energies  in  the  Colonies  too  circumscribed 
and  returned  to  Europe,  when  he  had  completed  his  work  in 
Adelaide. 

As  I  previously  stated,  opinions  as  to  the  efficacy  of  charcoal, 
and  the  durability  of  its  efficacy  are  somewhat  conflicting;  buttle 
cost  of  applying  it,  and  in  maintaining  it  in  a  state  of  efficiency,  is 
not  a  matter  of  doubt,  and  is  very  heavy. 

Having  stated  my  objection  to  certain  methods  of  ventilating 
sewers,  it  remains  for  me  to  explain  the  plan  I  would  adopt  by 
preference. 

With  reference  to  the  principle  that  frequent  outlets  into  the 
outer  air  are  desirable  there  can  be  no  dispute,  but  my  contention 
is  that  these  openings  should  not  dischai^  the  sewer-air  at  the 
street  surface,  under  our  noses,  so  to  say,  but  at  such  elevation 
above  our  breathing  spaces  that  it  cannot  again  be  breathed  at 
all,  but  be  dissipated  in  the  surrounding  air. 

The  plan  recommended  is  neither  original  nor  new,  but  in  my 
opinion  the  }>est  of  recent  methods,  and  is  simply  this  : — 

The  house  drain  after  being  connected  with  the  sewer  is  laid  at 
the  requisite  grade  to  a  point  near  the  house ;  here  is  interposed  a 
trap  k^own  as  an  interceptor  trap. 

The  sewer  gas  will  flow  up  this  branch  until  it  arrives  at  the 
trap ;  in  order  to  get  through  this  trap  into  the  premises,  it  would 
have  to  displace  about  2  inches  of  water,  and  the  gas  would  be 
very  much  compressed  indeed  to  effect  this,  but  it  is  known  some- 
times to  do  so,  if  no  easier  mode  of  escape  is  provided. 

The  above  trap,  however,  as  well  as  having  a  water  trap,  is 
fitted  with  an  outlet  pipe  for  the  gases  from  a  small  chamber  on 
the  sewer  side  of  the  intercepting  tongue,  which  pipe  is  fixed  to 
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the  wall  and  conducted  upwards  to  the  eaves ;  or  should  any 
window  or  opening  be  too  near  the  eaves,  it  is  conducted  to  the 
ridge  and  their  raised  a  few  feet  higher. 

Discharged  at  this  altitude  it  will  be  so  dispersed,  dried,  and 
oxidized  by  the  surrounding  air  as  to  be  i*endered  harmlesa 

Many  of  the  more  enlightened  architects  of  Sydney  carry  out 
this  phm  now  for  some  of  the  leading  buildings  without  pressure ; 
but  the  Sydney  Improvement  Act  contains  no  power  to  enforce  the 
adoption  of  the  system,  and  before  the  practice  can  be  made 
universal,  an  amended  Act  will  be  required  conferring  such  power 
on  the  Council 

It  will  not  necessarily  be  requisite  to  erect  such  a  pipe  to  every 
house,  in  order  that  the  pressure  in  the  sewer  should  be  relieved, 
as  some  buildings  are  too  low  to  secure  proper  ventilation  ;  but  if 
a  pipe-shaft  (say)  of  5  or  6  inches  diameter,  be  aflixed  to  most  of 
the  loftier  buildings,  a  sufficient  vent  would  be  secured. 

A  building  now  being  erected  by  Mr.  Alex.  Dean  for  Dr. 
M^Laurin  in  Bligh-street,  is  an  excellent  example  of  the  way  in 
which  these  principles  are  to  be  applied. 

Many  other  premises  are  similarly  fitted,  and  these,  as  well  as 
securing  safety  for  their  occupiers,  help  to  relieve  the  sewers  from 
undue  pressure  of  gas. 

The  interceptor  trap  is  on  the  same  principle  as  that  known  as 
Buchan's,  a  sanitary  plumber  of  Glasgow,  and  is  a  thoroughly  well- 
considered  device,  combining  adaptability  to  its  functions  with 
ease  of  access  for  repairs. 

The  New  Zealand  Insurance  Offices  in  Pitt-street  and  several 
other  buildings  are  ventilated  by  a  different  method,  which  dis- 
penses with  traps,  trusting  to  the  constancy  of  the  upcast  draught 
in  the  ventilating  shaft  exhausting  the  air  in  the  pan  and  chamber. 
This  method  is  adopted  by  Mr.  Woodford,  plumber,  of  Charlotte- 
street,  and  with  success  in  every  instance  that  I  have  examined. 
So  long  as  the  upcast  draft  can  be  maintained,  there  is  no  doubt 
that  the  efficiency  of  the  contrivance  will  be  sustained.  The  cur- 
rent is  induced  by  a  cowl  on  the  principle  of  the  injector  pump. 
Cowl  ventilators,  however,  only  act  when  a  breeze  is  stirring.  In 
calm  weather  they  must  be  inoperative,  but,  as  in  Sydney  abso- 
lutely still  weather  is  very  rare,  the  above  ventilator  is  generally 
effectual. 

In  a  case  where,  from  the  arrangement  of  the  premises,  it  is 
impractioable  to  obtain  drainage  at  the  rear,  and  when  therefore 
it  is  necessary  to  lay  the  soil-drain  under  the  floor  of  the  dwelling 
to  convey  the  sewage  to  a  sewer  in  front,  it  will  be  seen  by  the 
lithograph  herewith  how  desirable  and  even  how  indispensable  it 
is  to  intercept  the  poisonous  gases — in  a  manner  that  they  shall 
not  enter  in  at  all ;  but  the  mere  intercepting  of  it  by  a  water-trap 
might  not  always  prove  effectual,  as  mentioned  herebefora     Sewer 
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gas  sometimes  attains  such  power  as  to  burst  through  the  water 
seal,  therefore  most  modem  traps  are  fitted  with  a  junction  for  a 
ventilating  pipe,  which  offers  an  easier  outlet  for  the  gas  than  that 
by  the  seal. 

A  great  deal  of  trouble  should  be  taken  in  laying  a  pipe  under 
a  house  floor  upon  sound  foundation  in  such  a  manner  that  the 
ground  will  not  sink  under  it,  as  any  settlement  in  the  pipes  would 
crack  or  displace  the  joint,  and  thereby  release  both  sewage  and 
sewer  gas  under  the  floor. 

Flaptraps  have  been  largely  used  to  prevent  the  reflux  of  gas 
and  storm-water  up  the  house  drain,  but  this  contrivance  has  proved 
useless  after  a  little  use,  dirt,  paper,  sticks,  straw,  bottles,  drc, 
getting  between  the  lid  and  the  trap. 

This  form  of  trap  depends  upon  the  closeness  of  its  lid  for  its 
eflectiveness.  It  has  therefore  given  way  in  point  of  adaptivcness 
to  the  water-trap,  which  has  completely  superseded  it.  Its  ten- 
dency to  become  immovable  from  rust  or  to  wear  at  the  hinges 
renders  it  unsuitable.  Indeed,  any  movable  piece  or  part  in 
sewer  apparatus  has  this  objection,  as  sewage  has  a  strong  corro- 
sive effect,  and  is  largely  charged  with  gritty  substances. 

With  respect  to  that  part  of  the  subject  termed  the  "ventilation 
of  the  dwellings,"  I  have  to  explain  that  it  has  reference  only  to 
obviating  their  becoming  charged  with  sewer  gas,  and  not  in  its 
broadest  sense  of  procuring  a  free  exchange  of  fresh  for  vitiated 
air  in  the  chamber,  as  the  title  would  imply,  as  that  question  is 
more  than  sufficient  for  a  i>a\yeT  in  itself. 

There  is  another  feature  in  connection  herewith,  viz.,  the  main- 
tenance of  the  seal  in  the  traps  against  the  tendency  of  flushes  of 
water  in  the  soil-pipe  syphoning  the  water  seal  out  of  the  trap  ; 
>>ut  as  this  is  a  detail,  it  is  unnecessary  to  load  this  paper  with  the 
consideration  of  it. 

I  shall  therefore  conclude  by  summarizing  the  objects  of  this 
paper,  and  the  methods  of  so  doing : — 

(1.)  That  the  Sydney  sewers,  for  want  of  legislative  enact* 
ment,  being  only  ^mrtly  relieved  from  the  pressure  of 
sewer  gas  emanating  from  their  contents,  it  is  desirable 
that  legislative  power  should  be  obtained  enabling  the 
City  Council  to  insist  on  affixing  upcast  ventilating  pipes 
to  the  walls  of  any  houses,  where  it  may  be  found  advan- 
tageous so  to  do,  for  the  purpose  of  conducting  the  sewer 
air  to  the  summit  of  such  houses,  and  there  to  discharge 
it  in  such  a  position  that  it  will  not  again  mix  with  the 
breathing-air  of  the  citizens.  This  pipe  would  not  be 
more  unsightly  if  in  front  of  a  house  than  the  rain-water 
pipes. 
(2.)  That,  owing  to  the  defective  manner  in  which  connecting 
pipes  from  the  city  sewers  into  the  dwellings  have  in 
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some  cases  been  laid  some  years  ago,  whereby  the  air  of 
the  sewer  is  mixed  with  that  of  the  dwelling,  to  the 
detriment  of  the  latter  for  respiratory  purposes,  it  is 
desirable  that  the  City  Council  should  by  its  officers  be 
empowered  to  enter  and  examine  such  connexions,  along 
with  all  sanitary  fittings,  with  a  view  to  rectifying  any 
want  of  efficiency  that  may  be  discovered. 

Clause  2  herein  has,  I  am  aware,  about  it  a  somewhat  inquisitorial 
quality,  and  upon  that  ground  will  no  doubt  meet  with  opposition. 

In  mitigation,  however,  of  its  apparent  rigor  I  would  urge  that 
the  citizens  of  London  and  many  cities  of  Europe  have  submitted 
to  several  such  visitations  by  the  Health  Commissioners,  and, 
although  seemingly  harsh,  it  will  in  the  end  be  found  to  be  bene- 
ficent in  the  interest  of  both  private  and  public  health,  and  will,  I 
think,  commend  itself  to  the  consideration  of  sanitarians  generally. 

It  is  not  a  little  anomalous  that  some  of  our  best  and  most 
pretentious  dwellings  are  the  least  sanitary  with  regard  to  the 
air  of  their  chambers,  and  the  reason  is  not  far  to  seek,  as  it  will 
readily  be  understood  that  the  best  houses  have  their  W.C.  offices 
inside  the  house ;  and  furthermore,  they  were,  in  a  general 
sense,  the  first  to  avail  themselves  of  the  use  of  the  sewer ;  there- 
fore, as  in  the  e^rly  days  of  making  connections  with  the  sewer, 
the  supervision  was  lax,  if  not  absent  altogether,  the  work  has 
been  defectively  executed  in  the  first  place,  and,  as  examination 
has  shown,  the  defects  have  become  exaggerated  by  time. 

The  examinations  of  such  connections  and  fittings  is  therefore 
a  veiy  important  desideratum  in  the  promoti9n  of  health  in  the 
dwellings. 

The  Sanitary  Assurance  Association,  England,  seeing  that  an 
official  inspection  would  be  expensive  to  a  community  as  well  as 
odious  to  householders,  proposed  an  alternative,  that  the  authorities 
should  require  a  certificate  from  a  competent  sanitary  authority, 
that  every  house  has  been  examined  and  found  to  possess  sanitary 
requirements  such  as  to  meet  the  demands  of  the  local  laws. 

Whatever  form  the  examination  takas,  and  I  would  gladly 
support  that  which  combines  efficiency  with  freedom  from  annoy- 
ing act,  it  must  be  clearly  seen  that  some  such  examination  will, 
one  day  or  other,  be  brought  about  by  public  sentiment. 

The  subject,  I  fear,  has  been  a  tedious  one,  but  I  am  glad  that 
the  Royal  Society  has  laid  the  basis  of  a  sanitary  combination,  as 
although  the  sanitary  system  of  Sydney  is  a  fairly  efficient  one, 
the  early  movements  in  this  direction  were  partly  tentative  and 
defective,  and  such  a  combination  as  the  present  will  go  along 
with  other  efforts  in  the  same  direction  to  bring  this  noble  city 
into  an  enviable  condition  as  to  its  sanitary  arrangements,  as  its 
natural  formation  so  well  lends  itself  to. 
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On  the  Rational  Construction  of  Chairs  and  Desks, 
By  Reuter  E.  Roth,  M.RC.S.,  England. 


[Read  h^ore  the  Sanitary  Section  of  the  Royal  Society  qf  N,S,  W., 
U  Septemhcr,  1S80,] 


The  following  is  a  resume  of  the  paper : — "  Dr.  Roth  pointed  out 
that  the  spine  consisted  of  a  jointed  column  made  up  of  individual 
bones  which  we  called  vertebrae.  In  early  life  this  column  was 
perfectly  straight,  but  later  on  it  assumed  four  curves,  which 
increased  in  elasticity  and  strength.  These  curves  were  named 
from  above  down,  cervical,  dorsal,  lumbar  and  sacral,  the  first  and 
third  being  convex  forward  and  the  second  and  fourth  back.  On 
the  curves  of  the  spine,  especially  the  dorsal  one,  would  depend 
the  healthy  shape  of  the  chest  cavity.  The  more  the  dorsal  region 
was  bent  the  more  were  the  ribs  depressed,  the  capacity  of  the 
chest  cavity  diminished  and  its  contents  suffered.  If  the  lumbar 
curve  lost  its  concavity,  all  the  abdominal  organs  became  com- 
pressed and  their  healthy  working  was  hindered,  and  as  long  as 
the  normal  lumbar  curve  was  maintained  it  was  impossible  to 
stoop  or  be  round-shouldered.  The  back,  in  sitting,  required  a 
support,  and  this  support  should  fit  the  curves  of  the  back,  or 
what  was  better,  in  order  to  allow  of  more  freedom  of  movement, 
it  required  a  convexity  to  receive  the  lumbar  and  a  concavity  to 
receive  the  dorsal  curve.  In  ordinary  chairs  this  was  never  the 
case,  the  lower  rail  (when  present)  being  concave  instead  of 
convex,  and  when  absent  the  lumbar  curve  lost  its  concavity  and 
filled  up  the  vacancy  in  the  chair-back.  Such  chairs  caused  a 
stoop  in  the  back,  round  shoulders,  and  more  or  less  compression 
of  the  thoracic  and  abdominal  organs.  The  inclination  of  the 
chair-back  should  also  be  considered,  because  if  tho  line  of  the 
centre  of  gravity  of  the  sitting  body  fell  in  front  of  the  axis  of 
the  hip  joint  the  body  would  only  be  prevented  from  falling 
forward  by  the  action  of  the  hamstring  muscles.  These  muscles 
became  soon  fatigued  and  were  relieved  in  various  ways,  e,g,  cross- 
ing the  legs.  It  could  thus  be  seen  that  children  soon  became 
tired  at  lessons  when  seated  on  a  stool  or  form  without  a  back. 
There  seemed  also  no  reason  why  music-stools  should  possess  no 
back.  As  the  player  was  without  such  a  back-support  he  was 
compelled  to  support  the  body's  weight  with  the  hands,  and 
consequently  could  not  be  expected  to  acquire  a  delicate  touch. 
The  height  of  the  seat  should  equal  the  distance  from  the  bend  of 
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the  knee  to  the  sole  of  the  foot;  if  greater,  the  legs  dangled 
and  the  hard  edge  of  the  chair  compressed  the  nerves  and 
vessels  under  the  thigh,  giving  rise  to  numbness  and  "  pins  and 
needles.'  This  also  caused  children  to  be  restless  and  fidgetty  after 
having  sat  for  a  short  period.  If  the  height  of  the  seat  were  not 
sufficient,  the  knees  became  very  bent  and  the  legs  could  not  be 
moved  without  moving  the  whole  body.  The  depth  of  the  seat 
should  correspond  with  the  distance  from  the  backbone  to  within 
an  inch  or  so  of  the  bend  of  the  knee,  because,  here  again,  if 
there  were  too  great  a  depth  the  edge  of  the  chair  would  cut  into 
the  calf,  compressing  the  muscles  and  vessels.  It  was  necessary 
for  the  surface  of  the  chair  to  be  horizontal.  If  it  sloped  at  an 
angle,  as  was  very  often  the  case  with  easy  chairs,  although  the 
back  and  shoulders  were  well  supported,  yet  the  thigh  became 
bent  on  the  body,  putting  the  hamstring  muscles  inconveniently 
on  the  stretch,  besides  there  being  a  liability  to  compress  the 
sciatic  nerves.  In  writing,  the  edge  of  the  desk  or  table  should 
overlap  the  edge  of  the  chair,  and  be  within  an  inch  or  so  of  the 
person's  body,  otherwise  the  healthy  sitting  position  would  be  lost. 
The  table  might  be  too  low  or  too  high.  In  the  former  case  the 
writer  had  to  stoop  excessively,  and  the  arms,  besides  their  use  in 
writing,  had  to  support  the  weight  of  the  body.  In  the  latter 
case  the  writer  hung  more  or  less  on  the  edge  of  the  table  by  his 
arms,  or  he  might  even  twist  his  body  round  and  remain  suspended 
by,  the  right  arm.  It  was  this  injurious  position  which  was  the 
common  cause  of  lateral  curvature,  with  the  right  shoulder  growing 
out  and  higher  than  its  fellow.  As  long  as  the  makers  of 
furniture  went  in  for  ornament  only,  so  long  would  our  unfortunate 
bodies  have  to  suffer.  Still,  there  was  no  reason  why  chair-backs 
should  not  always  have  a  lower  convex  rail  instead  of  a  concave 
one.  In  most  of  the  new  tramcars  the  seats  were  properly  con- 
structed, being  made  on  anatomical  principles.  That  there  was 
some  importance  to  be  attached  to  the  construction  of  chairs  and 
school  desks  would  be  readily  seen  when  it  was  considered  that  as 
a  rule  a  good  fifth  of  our  lives  was  spent  in  a  sitting  position. 
Those  whose  occupations  necessitated  their  sitting  for  many  hours 
continuously,  such  as  clerks,  dressmakers,  and  others,  stooped  and 
had  contracted  chests  with  unhealthy  organs,  though  fortunately 
for  them  these  defects  might  be  counteracted  by  physical  exercise. 
Dr.  Roth  showed  various  specimens  of  chairs  and  desks,  made 
in  accordance  with  his  views  of  the  form  such  articles  should  take, 
which  were  tested  and  commented  upon  by  those  present,  and  at 
the  conclusion  a  vote  of  thanks  was  accorded  to  the  doctor  for  his 
paper." 
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Notes  on  the  Sanitary  Condition  of  the  Eastern 
Suburbs,  etc. 

By  F.  H.  QuAiFE,  M.D.  (Univ.  Glas.) 


[Read  be/ore  the  Sanitary  Section  of  the  Royal  Society  of  N.S,W,,, 
10  October,  1SS6.] 


As  I  make  my  oixiinary  rounds  I  am  frequently  met  by  the 
remark,  what  drainage  you  have  about  here !  I  apologise  and 
|X)int  to  the  great  works  we  are  now  carrying  out  which  are  to 
remedy  all  our  ills,  a  great  water  supply,  a  magnificent  sewer  to 
carry  away  all  our  smells,  all  our  typhoid,  etc.,  into  the  Pacific 
Ocean,  to  be  carried  away  to  leagues  of  polar  seas  or  eaten  up, 
as  I  hope,  by  millions  of  animalcules  and  larger  creatures.  But 
the  fact  I  cannot  deny,  my  sight  and  smell  both  inform  me,  and  I 
wish  to  put  before  you  to-night  a  few  examples  more  shocking 
than  the  rest,  not  because  you  are  not  familiar  with  them  already 
but  because  reminder  is  good  and  because  I  think  tbe  present  a 
time  suitable  to  urge  the  efficient  preparation  for  better  things. 

Even  in  the  higher  parts  of  our  suburbs  we  ai*e  met  by  gutters 
full  of  dark  ill-SDjelling  water,  and,  especially  where  the  fall  is  not 
good,  it  lies  and  decomposes  and  finally  dries  combined  with  what 
should  be  street  sweepings,  to  be  blown  by  the  winds  into  the  open 
windows  of  the  houses  or  even  into  water  tanks,  which  are 
numerous.  It  also  annoys  the  passenger  as  he  passes  along.  B«»t 
when  we  pass  certain  low  lying  open  drains  we  are  assailed 
by  a  more  concentrated  and  therefore  more  horrible  stench,  espec- 
ially on  still  nights,  often  sultry,  when  the  houses  are  all  opened 
to  obtain  what  cool  air  may  be  possible  to  get,  and  then  we  are 
forced  to  steer  along  the  middle  of  the  street  to  avoid  the  odours  of 
the  gutter  on  either  side.  A  notable  example  of  this  will  be  found 
in  the  lower  part  of  Moncur-street,  Woollahra,  and  a  portion  of 
Point  Piper  Road,  at  the  head  of  Glenmore,  also  in  another  portion 
of  the  same  road  on  the  steep  slope  towards  Double  Bay.  The 
municipal  authorities  have  exhausted  their  wits  in  trying  tempo- 
rary measures.  But  the  deodorants  are  fleeting  and  the  decom- 
posing matters  seem  eternal. 

If  you  go  along  the  low  part  of  Glenmore  Road  across  the 
valley  near  the  bridge  you  will  find  a  sluggish  stream  winding 
round  some  land  supposed  to  be  a  recreation  ground  and  mean- 
dering through  the  Chinamen's  gardens  below  t£e  road  on  its  way 
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to  the  bay,  whose  exhalations  are  painfully  apparent  to  the  l^tst 
sensitive  nosa  In  heavy  rains  I  have  seen  a  cataract  leaping 
down  into  that  glen  from  a  cliff,  but  it  did  not  sparkle  like  those 
of  the  mountain,  but  was  of  a  muddy  brown  colour  and  consisted 
of  the  rain  carrying  down  all  the  washings  of  the  small  streets  in 
Upper  Paddington.  Higher  up,  the  same  stream,  which  for  years 
has  contaminated  the  air  along  Broughton's  wall  in  Cascade-street, 
is  now  being  turned  into  a  sewer  which  will  for  the  present  end 
at  the  before-mentioned  cliffl  Another  filthy  stream  runs  from 
Lacrozia  Valley  and  joins  those  above  mentioned  and  flows  into 
the  Rushcutters'  Bay,  through  the  Bridge  on  New  South  He^d 
Road.  Before  the  foreshore  there  was  reclaimed  the  stench 
was  awful,  and  I  am  sorty  to  see  that  a  delta  is  now  forming 
in  the  bay  and  that  soon  it  will  be  nearly  all  filled  up. 
The  shallow  tidal  shore  west  of  Darling  Point  used  to 
reek  with  filth,  and  even  now  the  reclamation  does  not  go 
so  far  out  as  the  tide  recedes.  Numerous  cases  of  typhoid 
have  occurred  in  the  houses  on  Darling  Point,  along  that  side,  and 
many  in  workmen  engaged  in  constructing  the  sewer  that  now  runs 
into  the  head  of  the  bay.  I  might  multiply  examples  without 
limit,  but  I  must  notice  one  or  two  more.  Round  the  north-eastern 
border  of  the  watershed,  which  at  present  mostly  supplies  Sydney, 
in  Waverley,  are  slopes  of  sandy  loam,  once  open  paddocks,  from 
which  large  quantities  of  water  drain  into  the  reserve.  These  are 
now  rapidly  being  built  over,  right  down  to  the  fences  of  the 
reserve,  and  each  one  of  the.se  contributes  its  quota  of  kitchen 
wash  slops,  and  perhaps  worse,  to  contaminate  the  water  supply. 
Filtration  dams,  no  doubt,  in  conjunction  with  the  absorbing  pro- 
perties of  the  sand,  at  present  prevent  much  harm  arising,  but 
the  time  is  rapidly  coming  when  the  sand  will  be  saturated,  and 
the  filthy  matters  pass  lower  down.  An  epidemic  of  typhoid  in' 
that  locality  would  even  now  very  likely  cause  germs  to  pass  into 
the  lower  dams,  and  so  into  the  water  supply  of  the  city.  Higher 
up  there  is  only  a  thin  layer  of  earth  or  sand  over  rocks,  and  after 
rain  you  will  see  water  oozing  out  all  over  at  the  edges  of  the 
rocks,  so  that  much  drainage  must  come  from  everywhere  on  the' 
western  side  of  the  ridgea 

In  some  of  the  gutters  the  stench  is  so  peculiar  that  one  cannot 
help  thinking  that  fsecal  matters  have  overflowed,  or  otherwise 
got  into  them.  No  doubt  deficient  water  supply  aggravates  thbO 
evil ;  but  though  more  water  would  help  to  purify  those  in  the 
upper  parts  it  would  only  carry  the  oflensive  matters  to  our 
neighbours  lower  down. 

Occasionally  worse  things  happen.   During  a  very  heavy  flooding 

rain  some  time  ago  I  was  going  along  a  lane  on  the  Underwood^ 

estate,   Paddington.     This  lane  was  so  full   of  water,  numinj^ 

west,  that  I  had  to  pick  my  way  along  the  edges,  and  I  noticed  4 

2  c 
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horrible  stench  all  along,  though  one  would  have  thought  there  was 
plenty  of  water  to  carry  everything  foul  away.  The  explanation 
was  that  the  rain  had  overflowed  the  tops  of  some  cesspits  in  yards 
at  a  rather  lower  level,  and  syphoned  them  out ;  but  the  houses 
to  which  they  belonged  being  still  lower,  and,  as  is  too  often  the 
case,  the  back  doorstep  being  very  low,  the  diluted  filth  ran  down 
the  yards  and  through  the  lower  floors  of  the  liouses  to  the  con- 
sternation and  disgust  of  the  dwellei*s.  I  had  a  very  bad  case  of 
typhoid  opposite  the  very  spot  in  that  lane,  and  I  remember  that 
she  had  a  veiy  bad  relapse  just  after.  Can  it  be  wondered  at 
tliat  low-lying  places  are  unhealthy  when  such  things  occur,  and 
that  milk  coming  from  dairies  in  such  low-lying  places  sliould  be 
unfit  for  use. 

Owing  to  tho  way  in  which  the  land  has  been  subdivided,  and 
thickly  crowded  with  dwellings,  mostly  of  the  tenuce  order,  with, 
in  many  cases,  small  back  yards  with  not  a  yard  of  garden  soil 
available,  the  only  possible  method  of  getting  rid  of  the  liquid 
slops  of  the  dwellings  has  been  to  discharge  them  into  the  nearest 
gutter.  Some  of  the  boroughs  have,  I  know,  by-laws  prohibiting 
this  practice,  but  they  are  necessarily  nearly  everywhere  a  dead 
letter.  Matters  specially  fajcal  are  being  dealt  with  either  by  the 
old  cesspit  system  or  by  earth-closets.  The  evils  of  the  former  I 
iieed  not  dwell  on,  but  tho  latter,  which  promised  well,  are 
in  practice  very  difficult  to  manage,  and,  in  the  hands  of  care- 
less people,  and  in  small  tenements  with  large  families,  are  nearly 
as  great  a  nuisance  as  the  cesspits.  Indeed  the  great  difficulty  in 
the  system  is  the  getting  rid  of  the  liquids.  Where  there  is  a 
decent  bit  of  garden  ground  or  a  spare  bit  of  land  there  ought  to 
be  no  difficulty  in  working  this  system.  In  Waverley  the  Council 
works  it,  but  I  am  informed  that  it  is  really  worked  like  the  Mel- 
bourne pail  system,  and  is  a  great  nuisance;  in  fact  efforts  are  now 
being  earnestly  made  to  improve  it  For  those  suburbs  at  a  con- 
siderable distance  from  the  city  no  doubt  some  such  system  must  be 
used  for  a  long  time,  but  in  those  nearer  and  within  reach  of  it  we  are 
promised  soon  the  introduction  of  the  water-carriage  system  by 
means  of  properly  constructed  sewers.  I  trust  that  this  will  be  so, 
and  it  is  therefore  that  I  wish  to  impress  on  the  section,  and  if 
possible,  through  it  on  the  authorities  and  the  public  that 
immediate  steps  should  be  taken  to  insure  the  intixjduction  of  this 
system  in  the  most  perfect  way  possible.  It  is  a  very  large 
question  and  should  be  dealt  with  in  a  broad  way.  It  should  not, 
1  think,  be  left  to  each  borough  to  introduce  it  for  itself,  but  a 
general  plan  for  all  the  suburbs  coming  into  the  scheme  should  be 
adopted.  For  the  drainage  should  to  a  large  extent  follow  natural 
&l6i)6S  for  economical  reasons  alone,  and  as  the  boundaries  of 
boroughs  are  nearly  entirely  determined  by  artificial  causes  it  wouldbe 
almost  impossible  for  any  one  borough  to  ensure  that  its  scheme 
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would  fall  in  with  those  of  the  adjoining  ones  in  the  best  possible 
way.  Further,  each  body  would  have  to  employ  its  own  engineer, 
and  that  would  entail  greater  expense,  and  possibly  conflicting 
views.  I  therefore  think  that  the  great  matters  of  water  supply 
and  sewerage  should  be  managed  for  the  whole  metropolitan  area 
(within  certain  limits)  by  a  representative  Board,  with  members 
elected  upon  it  by  all  the  municipalities  concerned,  certain  members 
appointed  by  the  Government,  and  among  them  several  scientific 
persons,  such  as  an  engineer,  a  sanitary  medical  officer,  and  a 
scientific  chemist  This  Board  should  have  power  to  levy  taxes, 
to  inspect  premises,  to  carry  out  work  itself,  or  see  that  the  proper 
persons  did  it,  and  all  those  powers  should  be  compulsory.  I  find 
tliat  by  the  Act,  43  Victoria,  No.  32,  such  a  Board  is  author- 
ized to  be  created,  and  that  its  powers  at  present  are  vested  in  the 
heads  of  the  Harbours  and  Rivers  Departments  for  water  and 
sewerage  respectively.  But  I  think  that  seeing  that  within  a  year 
the  large  portion  of  the  great  eastern  sewer  will  be  available 
from  the  sea  to  the  boundary  of  the  city,  it  is  time  that  some  steps 
were  taken  to  bring  this  important  matter  to  a  practical  issue. 

Wo  have  in  these  suburbs  piuctically  a  virgin  soil  to  work  on, 
and  I  do  think  that  it  will  be  a  great  calamity  if  the  system  is  intro- 
duced in  such  an  imperfect  manner  as  to  become  a  curse  and  not  a 
blessing.  The  ignorance  of  sanitary  matters  among  builders  and 
workmen  is  so  great  that  I  feel  that  we  are  in  great  danger  of 
such  a  result  coming  about,  as  even  in  the  city  itself  T  think  our 
eminent  city  engineer  will  admit  that  he  has  difficulty  in  getting 
work  of  this  kind  carried  out  with  all  the  necessary  care. 

I  was  astonished  some  time  back  to  hear  him  say  that  he  could 
only  recommend  that  defects  already  existing  should  be  altered^ 
and  I  wonder  that  the  power  has  not  been  obtained  by  the  City 
Council  to  compel  new  sanitary  arrangements  to  be  carried  out  in 
such  cases.  Only  lately,  in  one  of  the  finest  houses  in  the  city, 
occupied  by  two  medical  men,  one  of  whom  was  a  suffisrer,  there 
were  several  cases  of  typhoid,  and  it  was  found  that  old  untrapped 
and  unventilated  drains  were  the  cause. 

The  Board  should  take  cognisance  of  the  whole  sewerage  plan 
of  every  dwelling  from  the  main  street  sewer  to  the  water-closet, 
and  should  see  that  all  traps  and  ventilators  or  other  apparatus 
used  are  of  the  latest  and  most  scientific  kind.  I  do  not  feel 
sure  from  a  short  perusal  of  the  Act  that  power  is  given  by  it  as 
is  necessary  to  ensure  such  being  the  case. 

I  trust,  gentlemen,  that  these  imperfect  remarks  may  have  some 
effect  in  hastening  our  deliverance  from  the  perils  and  nuisances 
sketched  out,  and  in  bringing  about  a  system  of  drainage  which 
will  be  most  efficient  in  warding  off  disease,  and  preventing  the 
pollution  of  our  streets  and  premises. 
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The  recent  outbreak  of  Small-pox  on  the  M.M.  S.S. 
**  Oceanien.** 

By  J.   AsHBURTON  Thompson,   M.D.   (Brux.),  San.   ScL   Cert. 

(Camb.) 


[Read  htfort  the  Sanitary  Section  of  the  RoyaX  Society  o/N,S.  IT., 
ly  October,  1886.] 


The  subject  of  quarantine,  although  of  great  practical  importance, 
is  not,  perhaps,  of  very  general  interest ;  and  I  feel  that  some  few 
words  of  explanation  are  necessary  before  I  venture  to  occupy 
your  time  with  the  brief  account  of  the  recent  case  of  the  "  Ocd- 
anien,"  which  I  propose  to  submit  to  you  presently.  I  need  not 
now  insist  upon  the  necessity  which  renders  it  indispenable  to 
regard  the  whole  of  Australia — it  may  even  be  said,  the  whole  of 
Australasia — as  one  country  for  this*  purpose  of  quarantine,  since 
it  is  thoroughly  understood  and  accepted.  If,  however,  the  in- 
terest of  all  the  colonies  in  this  matter  are  the  same,  it  follows 
that  their  practice  with  regard  to  it  should  be  identical ;  and  this 
view,  also,  is  understood  and  accepted  by  the  various  health  offi- 
cers. Moreover,  the  desire  that  identical  lines  of  practice  should 
be  followed,  which  is  so  earnestly  felt  here,  is  entertained  every- 
where else,  but  nowhere,  perhaps,  more  earnestly  than  in  Victoria. 
Yet  it  cannot  have  escaped  your  attention  that  the  course  pur- 
sued here  in  the  case  I  refer  to  was  essentially  different  to  that 
which  had  been  pursued  under  the  very  same  circumstances,  and 
only  a  day  or  two  previously,  at  Melbourne.  At  that  port  the 
vessel  was  regarded  as  clean,  and  she  was  admitted  to  free  pra- 
tique ;  here,  she  was  regarded  as  infected,  and  she  was  detained 
in  quarantine  for  some  day&  I  do  not  think  that  so  marked  a 
difference  of  practice,  and  one  so  puzzling  to  shipowners  and  the 
general  public,  should  pass  without  comment ;  and  I  believe  the 
facts  of  the  case  may  profitably  occupy  your  attention  for  a  few 
minutes. 

The  "  Oc^anien,"  after  an  uneventful  voyage  of  the  usual  dura- 
tion firom  Marseilles,  touched  at  Aden,  and  on  August  8th  left 
that  port  On  August  9th  a  passenger  and  an  officer,  and  on  the 
10th  the  chief  cook,  were  discovered  to  be  suffering  from  modified 
small-pox.  The  passenger  was  shut  up  by  himself  in  an  ordinary 
first-class  cabin ;  the  officer  vras  shut  up  in  his  own  cabin,  whidi 
ie  on  the  same  deck  amidships ;  and  ^e  cook  was  placed  in  an 
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apartment  called  the  hospital,  which  is  on  the  same  deck  too,  but 
away  forward,  between  the  third-class  quarters  and  the  forecastle. 
No  doubt,  such  arrangements  were  made  for  confining  the  infec- 
tion to  the  quarters  named  as  seemed  practicable.  The  port  of 
Reunion  (which,  it  will  be  remembered,  is  a  French  Colony),  was 
reached  on  August  16th,  and  the  Chef  du  Service  de  Sante  was 
requested  by  the  captain  to  remove  the  three  patients,  and  to  dis- 
infect and  cleanse  the  vessel.  He  refused,  however,  to  receive 
any  but  the  sick  passenger,  who  happened  to  be  bound  for  that 
place,  and  who,  I  presume,  could  not  be  refused  ;  and  he  did  not 
cleanse  the  ship.  Mauritius,  the  next  port,  and  in  an  English 
Crown  Colony,  was  reached  on  the  21st ;  and  there  again  the  cap- 
tain requested  the  Health  Officer  to  certify  that  the  ship  was  free 
from  infection.  This  application  was  not  made  until  the  eve  of 
departure,  that  is  to  say,  not  until  the  26th,  when  the  captain 
says  the  patients  had  recovered ;  nevertheless,  the  Health  Officer 
replied  that  he  could  not  certify  to  facts  which  had  not  come 
within  his  own  observation,  and,  in  short,  declined  to  board  the 
ship,  or  to  have  anything  to  do  with  her.  So  the  voyage  was  pur- 
sued, the  two  remaining  patients  returning  to  duty  on  the  28th ; 
when  the  quarters  they  had  occupied  were  fumigated  and  cleansed, 
and  all  their  personal  effects  thrown  overboard.  Adelaide,  for 
which  port  there  were  no  passengers,  was  reached  on  September 
lOtL  Some  cargo  was  discharged  in  quarantine,  and  the  voyage 
was  continued  after  the  captain  had  been  warned  to  bring-to  on 
entering  Hobson's  Bay.  On  September  12  th  Port  Phillip  was 
touched,  and  the  vessel  was  boai*ded  by  the  Boardiug  Medical 
Officer  and  by  a  medical  member  of  the  Central  Board  of  Health. 
After  due  examination,  these  officers  gave  the  vessel  free  pratique ; 
thirteen  passengers,  luggage,  and  cargo  were  discharged ;  and  the 
day  being  Sunday,  about  200  visitors  went  on  board  during  the 
afternoon.  On  resuming  the  voyage,  the  captain  was  granted  a 
clean  bill  of  health  without  any  endorsement ;  and  on  September 
15th  the  vessel  touched  Port  Jackson,  at  6  am.  On  entering  the 
Heads,  the  captain  was  ordered  to  hoist  the  yellow  flag,  and  to 
anchor  in  quarantine  waters;  and  at  6*30  she  was  boarded  by  the 
Health  Officer  and  myself.  Careful  examination  failing  to  detect 
any  present  case  of  small-pox,  at  7  30  she  was  handed  over  to  two 
of  the  quarantine  officers,  and  the  usual  fumigation  and  cleansing 
was  at  once  begun  by  the  Superintendent  of  Quarantine.  First, 
however,  all  passengers,  with  their  servants  and  stewards,  were 
lodged  on  shore,  and  as  many  of  the  crew  as  could  be  spared  were 
landed  at  the  laundry,  where  they  washed  and  disinfected  clothing 
and  luggage.  By  the  afternoon  of  the  following  day  all  these 
operations  had  been  done  under  the  eye  of  the  Superintendent, 
and  to  his  satisfaction ;  his  report  was  received,  and  on  the  third 
day  was  considered  and  approved  by  the  Board  of  Health.     The 
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Health  Officer  was  then  in  a  position  to  order  the  release  of  the 
vessel ;  and  in  this  course  the  Board  of  Health  would  have  con- 
cuii*ed,  but  during  the  previous  night  a  case  of  febrile  disorde  r 
had  occuiTed  in  the  pei'son  of  the  ship's  butcher.  The  illness  was 
not  especially  suspicious  ;  indeed,  there  was  very  strong  reason 
from  the  first  to  expect  that  it  would  turn  out  to  be  of  no  con- 
sequence. But  under  the  circumstances  it  was  deemed  prudent  to 
defer  discharging  the  vessel  for  four-and-twenty  hours ;  and  she 
was  released  at  last  on  the  fourth  day  after  her  arrival,  at  1  p.m. 
These  are  the  undisputed  facts  of  the  case.  Two  questions  arise 
in  them — First,  why  was  the  vessel  treated  as  infected  at  this 
port,  when  she  was  treated  as  clean  in  Victoria  1  And  secondly, 
if  she  were  infected,  why  were  her  passengers  not  detained  during 
the  usual  incubation  period? 

The  first  consideration  is,  that  the  infection  of  variola  clings  to 
inanimate  objects  with  great  tenacity ;  so  that  a  ship  which  has 
carried  a  case  of  small-pox  during  the  voyage  must  of  necessity  be 
regarded  as  being  infected  with  that  disease  down  to  the  time  at 
which  she  is  officially  declared  to  have  been  thoroughly  cleansed. 
This  is  the  view  taken — but  no  one  disputes  it — by  the  Sanitary 
Conference ;  and  it  is  expressed  in  their  fourth  resolution.*  Upon 
this  account  alone  the  "  Oc^anien"  would  have  been  treated  here 
as  infected.  But,  it  may  be  objected,  there  is  no  evidence  that 
the  vessel  in  general  ever  was  exposed  to  such  infection,  because 
the  patients  wei-e  isolated  in  certain  cabins,  which  there  is  no 
reason  to  doubt  were  thoroughly  cleansed  after  their  recover3\ 
To  this  criticism  there  are  several  answers.  If  it  be  granted  that 
the  case  really  was  as  it  represents  it  to  have  been,  yet  the  clear  s- 
ing  was  done  by  the  captain  of  the  ship.  No  health  authority  is 
justified  in  relying,  for  the  safety  of  the  people  whom  he  is  charged 
to  defend  from  imported  infection,  upon  the  statements  of  person.s 
over  whom  he  has  no  controL  Thus  stated,  the  proposition  appears 
self-evident ;  but  it  may  be  added  without  offence  to  captains  iii 
general,  and  merely  as  testing  the  legal  value  of  the  evidence  they 
can  give  upon  this  point,  that  they  are  interested  parties — inter- 
ested, that  is  to  say,  in  procuring  the  speedy  discharge  of  their 
vessels  rather  than  in  protecting  the  people  of  an  alien  country 
from  dbease.  The  same  objection  does  not  apply  to  any  evidence 
they  might  be  able  to  produce,  under  the  hand  of  an  independent 
heaJth  authority  of  whatever  country,  that  careful,  thorough  disin- 
fection had  been  done.  No  doubt,  a  vessel  which,  having  carried 
cases  of  small-pox  during  the  voyage,  could  produce  a  certificate 
stating  that  she  had  been  inspected  by  the  Health  Officer  of  some 
port,  that  she  then  had  no  case  of  disease  on  board,  and  that  she 

*  *' A  vessel  infected  with  small-pox  is  one  which  baa  carried  a  case  of 
that  disease  during  the  voyage.*' 
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had  been  disinfected  by  his  own  staff  under  his  own  sapervision^ 
would  on  arrival  here  be  detained  no  longer  than  necessary  to 
ascertain  that  no  further  case  had  occurred  subsequent  to  that 
inspection.  But,  is  it  the  case  that  the  ship  as  a  whole  had  never 
been  exposed  to  infection,  but  that  the  latter  had  been  confined  to 
the  quarters  occupied  by  the  patients  ?  I  pass  over  details,  such 
as  the  diflSculty  of  attending  to  patients  isolated  under  such  cir- 
cumstances without  exposing  their  servants  to  risk  of  infection, 
and  I  proceed  to  consider  the  i)ossibility  of  effectual  isolation  on 
boai'd  ship.  This  the  Conference  specifically  denied;  but  it 
happens  that  the  untrustworthiness  of  the  measures  taken  to 
secure  it  in  this  case  has  already  been  demonstrated.  I  have  said 
that  the  cook  was  isolated  in  the  hospital.  Now,  just  a  year  ago 
a  case  of  small-pox  occurred  on  board  the  "Oceanien";  and  the 
patient,  a  boy  named  Manoni,  was  **  isolated"  in  the  very  quarters 
occupied  on  the  present  occasion  by  the  chief  cook.  That  patient, 
also,  fell  sick  the  day  after  the  vessel  left  Aden,  and  at  the  ports 
subsequently  touched  nearly  the  same  treatment  was  given  her 
as  on  the  present  voyage.  At  all  of  them  she  was  treated  as  in- 
fected until  Australia  was  reached ;  all  of  them  refused  to  allow 
communication.  But  she  no  sooner  touched  Adelaide  than  she 
was  declared  clean  ;  she  received  free  pratique  at  Melbourne ;  and 
in  consequence  she  escaped  inspection  at  this  port.  You  will 
remember  what  followed ;  she  had  only  been  in  this  port  a  few 
days  when  a  case  of  small-pox  among  the  sailors  was  reported  ; 
and  upon  examination  of  the  crew,  I  found  two  other  persons 
actually  with  a  half-healed  eruption  of  small-pox  upon  them.  It 
was  thus  proved  on  that  occasion  that  the  isolation  of  Manoni  was 
npt  such  as  to  prevent  the  spread  of  disease  among  the  crew.  The 
deliberate  opinion  of  the  Conference,  which  was  based  upon  many 
similar  cases  known  to  the  several  delegates,  and  which  had  been 
given  long  before,  was  thus  supported ;  but  it  was  thus  shown 
that  the  cook^s  isolation  during  the  present  voyage  was  actually 
untrustworthy,  since  exactly  the  same  isolation  in  Manoni's  case 
had  signally  failed.  Infection,  then,  could  have  spread  from  the 
cook's  quarters  to  the  rest  of  the  vessel ;  the  whole  ship,  therefore, 
had  to  be  considered  infected  ;  and  down  to  the  date  of  her  arrival 
here  she  had  not  been  cleansed  to  the  satisfaction  of  any  inde- 
pendent health  authority.  It  still  remains  to  answer  the  second 
question — Why,  if  the  vessel  were  infected,  were  the  passengers 
not  detained  for  the  usual  incubation  period,  and  the  ship 
despatched  in  quarantine  1  The  answer  is  clear.  Quarantine  is 
always  a  hardship  ;  it  impedes  traffic,  deprives  many  persons  of 
liberty,  and  causes  considerable  expense  to  all  parties  concerned. 
Its  justification  is  a  reasonable  probability  that  it  will  save  the 
imposing  country  from  epidemic  disease.  In  considering  what 
should  be  done  with  this  vessel,  therefore,  all  the  circumstances 
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of  the  case  were  taken  into  careful  consideration.  Thirteen 
passengers  were  known  to  have  landed  in  Melbourne  ;  200  citizens 
had  visited  the  infected  ship,  and  dispersed  to  their  homes  ;  any  of 
these  might  have  actuallj  been  in  Sydney  before  the  "  Oc^anien" 
came  into  port  Under  any  circumstances,  little  of  value  can 
be  done  by  inland  quarantine;  under  these  circumstances 
especially,  nothing  could  be  done.  It  appeared,  therefore,  that  the 
usual  detention,  if  it  were  enforced  here,  would  be  vexatious — ^its 
hardships  would  be  incommensurate  with  any  advantage  which 
could  be  hoped  from  it  with  confidence.  The  detention  therefore 
was  not  insisted  upon.  But,  had  this  been  the  vessel's  first  port 
of  call  in  Australia,  it  would  certainly  have  been  enforced  for 
the  reasons  already  given. 

I  am  constrained  to  add,  that  there  seems  to  have  been  a  dere- 
liction of  duty  along  the  whole  line.  The  Health  Service  at 
Reunion  acted  with  sheer  cruelty  in  condemning  some  300  people 
to  remain  shut  up  with  two  cases  of  small-pox  on  board  the  ship. 
It  was  clearly  a  duty  owing  first  to  humanity,  secondly  to  their 
countrymen,  and  thirdly  to  a  mail-service  subsidized  by  their  own 
Government,  to  have  taken  all  three  patients  into  quarantine,  and 
to  have  thoroughly  cleansed  the  vessel.  Had  this  course  been 
followed,  she  would,  upon  the  production  of  sufficiently  detailed 
oertificates  of  cleansing  under  official  seal,  have  been  regarded  here 
as  having  begun  her  period  of  observation  at  the  time  of  leaving 
Reunion  ;  and  this  would  have  elapsed  by  the  time  she  arrived  at 
Adelaide.  The  matter  seems  to  demand  the  attention  of  the 
French  Colonial  Office,  and  I  am  informed  that  its  intervention 
will  be  sought  by  the  Company  affected.  Almost  the  same 
remarks  apply  t-o  the  Health  Office  of  Mauritius  ;  but  their  case  is 
aggravated  by  there  having  been  at  the  date  they  were  appealed 
to  no  question  of  receiving  actually  sick  ]>er8ons,  but  merely  of 
fumigation  and  cleansing.  This,  too,  was  a  duty  owing  to 
humanity.  It  appears  to  me  that  in  this  case  the  intervention  of 
our  own  Colonial  Office  might  well  be  sought ;  and^  as  Mauritius 
is  a  Crown  Colony,  no  doubt  its  remonstrances  would  take  the 
form  of  commands.  The  officei-s  at  both  of  these  ports  seem  to 
have  been  actuated  by  no  other  motive  than  to  shirk  the  respon- 
sibility which  it  was  their  fate  to  encounter  face  to  face ;  and  they 
did  shirk  it.  Upon  South  Australia  fell  the  duty  of  disinfecting 
the  ship,  no  less  than  upon  the  two  former  Colonies ;  and,  Ade- 
laide having  failed,  even  as  they  did,  it  devolved  upon  Victoria, 
As  to  the  latter,  I  simply  cannot  understand  the  action  taken 
there,  and  I  therefore  pass  it  over  without  further  remark.  At 
last  the  "  Oc^nien"  reached  our  shores ;  and  here  all  was  done 
that  events  and  lapse  of  time  had  left  possible. 
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A  Note  upon  Scavenage. 

By  J.    AsHBURTOX  Thompson,   M.D.   (Brux.),   San.    Sci.  Cert. 

(Camb.) 


[Bead  hrfore  the  Sanitary  Section  of  (he  Royal  Society  of  N,S,W.f 
19  October,  1886.] 


The  removal  of  dirt  from  a  single  dwelling  is  called  cleansing. 
Scavenage  is  the  cleansing  of  aggregated  dwellings  by  public 
authority.  It  can  be  properly  done  only  by  co-operation  of  all 
the  inhabitants,  and  the  method  to  be  adopted  falls  for  considera- 
tion, therefore,  especially  within  the  province  of  the  aldermen — 
that  is,  within  the  province  of  those  members  of  the  community 
who  are  chosen  from  the  whole  number  to  direct  the  forces  which 
co-operation  renders  available  into  the  most  useful  channels. 
These  forces  are  means  of  securing  all  those  benefits  which  dis- 
tinguish town  life  from  camp-life,  of  which  the  most  important 
appear  to  be  good  water,  roads,  and  scavenage.  The  two  former 
being  now  tolerably  wejl  provided  here,  the  time  has  come  when 
the  necessity  for  more  thorough  scavenage  is  recognized  ;  and  the 
occasion  of  my  addressing  you  is  the  tendency  which  is  plainly 
perceptible  in  public  bodies  to  seek  after  cheap,  as  distinguished 
from  economical,  methods. 

Scavenage,  thoroughly  done,  is  of  necessity  costly,  even  when  it 
is,  in  the  truest  sense,  economical.  It  never  has  paid  its  own  way, 
and  it  never  can  do  so.  That  science  should  be  able  to  show  how 
something  valuable  may  be  reclaimed  from  matters  which,  to  the 
individual,  are  mere  exuviae,  is  a  hope  long  since  realised  ;  but  to 
expect  that  waste,  accumulated  under  the  artificial  conditions  of 
city  life  should  supi>ort  that  life  in  any  sound  commercial  sense, 
appears  to  me  thoroughly  unreasonable.  Those  who  flatter  them- 
selves they  hold  this  view  may  find,  on  consideration,  I  believe, 
that  it  is  based  upon  the  general  truth  that  matter  is  indestructible. 
At  all  events  they  entirely  forget  to  take  into  account  the  expenses 
of  collection  and  carriage,  which  are  unavoidably  such  as  woidd 
render  articles  of  much  greater  acknowledged  value  not  worth 
handling ;  and  they  forget  that,  although  their  market  will  fluc- 
tuate, they  must  yet  continue  uniformly  to  produce,  and  at  an  ever 
increasing  rate.  And  in  fact  the  nett  outcome  of  experience 
thus  far  may  be  summed  up  in  the  following  axiom  :  The  com- 
munity which  regards  the  removal  of  it«  domestic  refuse  as  a  com- 
mercial transaction  (in  which,  therefore,  it  will  not  embark  con- 
siderable sums  unless  some  immediate  pecuniary  ]>rofit  can  be 
seen)  starts  from  false  premisses,   and  sti-ives  to  seize  a  chimera. 
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The  true  premiss  is — not  that  society  must  make  money  out  of  its 
necessities,  but — that  society  must  preserve  health  and  useful 
activity  under  the  artificial  conditions  it  has  itself  created,  as  long 
as  may  be.  So  it  comes  about  that,  while  removal  of  refuse 
matters  and  expense  are  both  conditions  of  good  scavenage,  the 
actual  cost  is  but  secondary  to  the  urgent  necessity  for  doing  it 

Nevertheless,  -whatever  expense,  within  reason,  might  be  in- 
curred to  secure  good  scavenage,  ultimate  profit  could  be  shown  to 
accrue.  For  dirty  districts  are  unhealthy,  and  disease  costs  money ; 
but  to  cleanse  districts  is  to  reduce  disease,  and  therefore  to  save 
money.  The  profit  is  incalculable ;  not,  however,  because  it  is 
infinitesimal,  but  for  an  exactly  contrary  reason — that  it  is  rever- 
batory  or  regenerative.  The  householder,  in  estimating  the  ex- 
penses of  city  life,  should  set  down  a  rate  for  scavenage  as  mucli 
as  a  matter  of  course  as  he  sets  down  the  rate  for  water,  or  for 
gas,  or  house-rent  itself.  Yet,  just  because  the  profit  arising  from 
public  cleanliness  is  not  calculable  at  so  many  sovereigns  per  cent, 
upon  so  many  sovereigns  invested,  but  even  more,  perhaps, 
because  it  does  not  visibly  flow  into  individual  pockets,  it  may 
be  too  much  to  expect  that  the  average  householder  should  be 
eager  to  pay  a  scavenage  rate  which  does  obviously  diminish  his 
individual  banking  account  His  judgment  of  the  necessity  for 
such  work,  and  therefore  of  the  amount  it  is  worth  his  while  to 
pay  for  having  it  done,  is  likely  to  be  fallacious,  in  so  far  as  it  is 
formed  upon  the  events  of  daily  life  as  they  appear  in  the  obscure 
and  confusing  light  thrown  by  half-forgotten  memories  of  inaccu- 
rate observations.  Experience  has  shown  that  even  so  indisput- 
able a  necessary  as  pure  water  cannot  be  made  to  appear  so 
desirable  to  all  the  members  of  a  community  that  all  willingly  pay 
their  share  of  the  exi>ense  of  bringing  it  to  their  doors.  It  is 
everywhere  found  necessary  to  enact  that  whenever  water  is  led 
within  a  certain  short  distance  of  a  house  the  owner  shall  pay  his 
share  of  the  general  expense  whether  he  chooses  to  take  the  water 
or  not  How  much  more  likely  is  the  same  experience  to  follow 
the  introduction  of  systematic  scavenage  ;  and  how  important  is 
it,  therefore,  that  town  councils  should  everywhere  be  granted 
power  to  strike  a  scavenage  rate  !* 

*  This  they  do  not  at  present  possess  in  New  South  Wales.  They  can 
levy  a  sewera^  rate  under  the  Municipalities  Act,  but  this  cannot  be 
interpreted  to  include  scavenage.  And  under  the  Nuisances  Prevention 
Act  they  can  recover  from  householders  any  expense  incurred  in  removing 
night-soil  from  {)remises.  But  the  26th  section,  which  defines  the  nuisances 
in  respect  of  which  proceeding  might  be  taken,  cannot,  I  believe,  be  inter- 

Ereted  to  applv  to  garbage  ;  and  Uie  cost  of  removinff  this  must  at  present 
e  paid,  like  that  for  street  cleansing,  out  of  a  general  rate.  And  the  limit 
of  amount  up  to  which  a  rate  for  general  purposes  may  be  levied  is  now  far 
too  small  to  bear  the  expense  of  scavenage  as  well  as  the  other  expenses  it 
most  have  to  meet 
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Secondary  to  expense  though  good  scavenage  may  be,  the 
former  is,  notwithstanding,  a  condition  which  must  be  reckoned 
with.  Scavenage  half  done  is  a  mere  covering  up  of  offence — an 
impudent  attempt  to  cheat  nature ;  sheer  waste  of  money  there- 
fore. Farther,  scavenage  is  never  so  well  done  when  it  is  let  at 
contract  as  when  it  is  undertaken  by  the  community  itself 
through  its  aldermen,  provided  the  operations  are  subject,  in  case 
of  necessity,  to  the  control  of  a  central  authority.  Bearing  these 
two  considerations  in  mind,  and  recalling  the  now  well-known 
fact  that  the  scavenage  of  cities  has  never  yet  been  made  to  pay 
its  way,  much  less,  therefore,  to  yield  a  profit,  the  proposals  of 
certain  companies  now  before  the  public  may  well  be  regarded  by 
ratepayers  and  aldermen  with  a  coolly  critical  eye.  They  all  offer 
profits  to  their  shareholders,  one  of  them  venturing  to  promise  so 
much  as  50  per  cent.  Now  I  do  not  for  an  instant  intend  to  dis- 
pute the  power  of  these  companies  to  make  a  profit,  if  their  own 
terms  of  contract  are  accepted ;  but  whence  is  it  to  come  1  From 
the  manufacture  of  poudrette  1  Not  entirely,  at  all  events.  There 
is  not  one  of  them  but  asks  a  subsidy  in  one  form  or  another. 
Sometimes  it  appears  as  a  heavy  charge  for  deodorization ;  some- 
times as  a  charge,  not  for  collecting  the  material,  whether  that  be 
nightsoil  or  garbage,  but  for  receiving  it  at  the  company^s  works, 
after  the  labour  of  collection  has  been  borne  by  the  corpoi-ation ; 
sometimes,  agaiii,  as  a  heavy  charge  for  collection  and  disposaL 
Hence  some  of  the  profita  But  the  chief  expense  of  scavenage 
lies  in  the  process  of  collection,  not  of  disposal ;  collection  being 
done  gratis,  disposal  may  doubtless  be  made  a  source  of  profit.  Is 
there  any  chance  that  a  company  might  seek  to  increase  its  margin 
of  profit  by  reducing  the  expenses  of  collection  to  a  point  at  which 
it  would  biecome  impossible  to  do  it  well  ]  In  fine,  when  all  things 
are  considered,  is  it  not  pretty  clear  that  councils  would  best  con- 
sider ratepayers'  interests,  both  of  pockets  and  health,  if  they  were 
to  undertake  this  business  of  scavenage  themselves  ? 
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Sanitation  of  the  Suburbs  of  Sydney. 
By  J.  Trevor  Joites,  C.R 


IBcad  hrfon  the  Sanitarjf  Sedion  qf  the  Soyal  Society  of  N,S,W., 
16  NotemheTt  1886.] 


The  question  of  the  sanitation  of  the  suburbs  has  at  various  times 
agitated  the  residents  thereof,  so  far  as  to  lead  to  the  calling 
together  of  meetings,  having  for  their  object  the  initiation  of  steps 
to  secure  the  benefit  of  some  system  whereby  the  refuse  of  modem 
housekeeping  and  fcecal  products  might  be  disposed  of  in  some 
better  way  than  is  done  at  present. 

The  city  of  Sydney  set  early  in  its  history  about  securing 
accommodation  of  this  character  by  taking  advantage  of  the  steep 
decliv-ity  of  the  surface  to  discharge  the  combined  product  of 
house-refuse  and  storm-water  into  the  harbour,  and  more  recently 
has  undertaken  to  intercept  the  bulk  of  it  by  a  main  trunk  col- 
lector sewer,  so  designed  as  to  discharge  its  contents  into  the  open 
ocean  ;  and  is  also  actively  carrying  out  a  water-carriage  system 
for  the  southern  slopes  to  convey  the  sewage  of  those  localities  to 
the  neighbourhood  of  Botany  Bay,  where  it  is  proposed  to  establish 
a  sewage  farm  for  its  utilization. 

The  adoption  of  a  scheme  for  the  suburbs  has  been  retarded  by 
many  considerations,  comprising,  among  others,  the  contentions  of 
opinions  as  to  which  is  the  very  best  method  of  attaining  the 
desired  result  most  effectually  with  the  least  expenditure  of  labour 
and  money,  as  well  as  with  the  least  amount  of  annoyance. 

The  earth-closet,  the  pan-closet,  the  Lieumur,  and  other  systems, 
all  putting  forth  their  claims  to  the  embarassment  of  non-technical 
communities,  and  all  more  or  less  contending  against  the  popular 
water-carriage  system  on  account  of  its  wastefulness  of  a  valuable 
fertilizer,  and  its  property  of  generating  and  disseminating  gases 
of  a  character  deleterious  to  the  health. 

The  systems  advocated  by  disentients  from  the  water-carriage 
system  have  each  their  respective  claims  on  adoption,  and  their 
schemes  are  the  outcome  of  the  laboui*s  of  thoughtful  public-minded 
men,  and  their  allegations  as  to  the  objections  to  the  water-carriage 
system  are  based  upon  fact — that  is  to  say,  sewage  flowing  in 
sewers  does  give  off  deleterious  gases,  and  which,  if  not  excluded 
from  the  dwelling,  renders  the  breathing-air  unwholesome. 

It  is,  however,  unnecessary  to  enter  into  lengthy  details  as  to 
these  acknowledged  objections  to  sewers,  inasmuch  as,  in  the  opinion 
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of  men  who  have  had  most  experience  in  Europe  and  elsewhere,  it 
is  the  only  system  at  present  known  to  meet  all  requirements  of 
populous  cities  with  the  least  objections ;  more  especiaUy,  when  it 
is  considered  that  the  above  objections  can  be  met  by  ventilation, 
and  that  no  other  system  offers  a  means  of  disposing  of  kitchen- 
slops  along  with  the  foecal  refuse  of  a  practical  and  unobjectional 
character. 

From  the  above  remarks  it  will  be  seen  that  this  paper  is  to  be 
devoted  to  the  advocacy  of  the  water-carriage  system,  which 
excludes  the  conveyance  of  storm-water  from  the  sewers,  and  is 
known  as  the  Separate  System. 

With  reference  to  the  popularity  of  a  system  of  sewers,  my 
experience  in  the  city  of  Sydney  is,  that  citizens  are  as  importunate 
for  sewer  accommodation  as  they  are  for  water,  roads,  bridges,  &c, 
and  never  to  my  knowledge  begiudge  the  rates. 

Another  impediment  to  the  progress  of  sanitation  in  the  suburbs, 
as  well  as  to  the  adoption  of  systems  of  water-supply,  is  the 
inveterate  habit  of  colonists  in  New  South  Wales  of  looking  to 
the  Government  to  initiate  and  endow  them  with  systems,  and, 
allied  to  this,  is  the  assumption  that  a  comprehensive  scheme  to 
meet  all  the  requirements  of  the  suburbs  is  at  some  future  day 
about  to  be  entered  on  by  Government. 

I  must  be  allowed  to  deprecate  the  inveterate  practice  in  New- 
South  Wales  of  waiting  upon  the  Government  in  every  emergency. 
Reliance  upon  Grovemment  for  works  of  sewage  and  water-supply 
acts  as  a  pernicious  opiate  on  the  self-reliance  of  a  people. 

Now,  with  respect  to  this  latter  consideration,  while  generally 
approving  of  comprehensive  schemes  for  public  works,  it  by  no 
means  follows  that  a  compact  community  should  not  set  about 
securing  accommodation  for  itself,  but  which  should  be  so  designed 
as  to  form  part  and  parcel  of  any  general  scheme  that  might  there- 
after be  initiated,  and  that  without  entailing  any  greater  cost. 

Still  another  stumbling-block  in  the  way  of  public  sanitation  is 
the  assumption  that  it  is  a  costly  work  (which  it  is),  without  giving 
its  due  consideration  to  the  most  important  fact  that,  as  well  as 
providing  for  the  convenient  disposal  of  sewage  in  a  cleanly  and 
healthy  manner,  it  is  a  reproductive  work,  and  that  it  secures  the 
desired  accommodation  of  sewage  disposal  at  an  immense  saving 
over  the  present  pan  system. 

This  paper,  while  advocating  the  water-carriage  system,  does 
not  necessarily  presuppose  the  wasting  of  a  valuable  fertilizer  if  it 
be  found  that  a  market  can  be  got  for  it ;  but  hitherto  all  attempts 
to  utilize  this  material  have  only  succeeded  in  reducing  the  outlay 
incurred  in  its  treatment  for  market. 

Sewage  farms  have  been  instituted  for  its  utilization ;  but  in 
England,  where  a  large  proportion  of  the  days  of  the  year  are  wet, 
the  application  of  liquid  sewage  orer-drenches  the  land,  already 
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saturated  with  rain,  and  entails  the  pollution  of  streams  by  the 
inflow  of  un filtered  sewage  into  them  during  wet  weather,  when  it 
cannot  be  all  absorbed. 

In  Adelaide,  however,  a  fairly  successful  sewage  farm  has  been 
established,  and,  according  to  information  receiv^  from  the  mayor 
of  that  city  quite  recently,  is  doing  good  work. 

The  number  of  dry  days  in  Adelaide  in  the  course  of  a  year 
about  equals  those  of  Sydney,  which  encourages  the  hope  that 
sewage  might  prove  a  blessing  here,  if  a  locality  sufficiently 
removed  from  a  populous  neighbourhood  can  be  secured  for  its 
application  to  the  growing  of  crops,  trees,  and  vegetables 

The  consideration  of  this  point  will  come  later  on  in  the  course 
of  this  paper. 

The  system  now  obtaining  such  unqualified  approval  in  Adelaide, 
is  identical  with  that  proposed  herein,  so  far  as  the  mode  of  con- 
veyance is  concerned.  It  is  called  the  Separate  System,  because 
if  underground  drainage  is  desired  for  both  storm  water  and 
sewage,  they  shall  flow  in  separate  channels;  as  thereby  the 
sewage  is  obtained  in  a  mor^  concentrated  foi*m  for  treatment, 
and  also,  the  conduits  necessary  for  this  system  are  of  small 
dimensions  and  therefore  obtainable  at  small  cost. 

It  is  designed  in  this  paper  to  treat  of  the  several  points  here 
adverted  to  in  the  following  order  : — 

1.  The  suitability  of  the  water-carriage  system  over  others. 

2.  Outfalls. 

3.  The  practicability  of  adopting  a  system  for  an  isolated 

small  community,  independently  of  any  proposed  com- 
prehensive scheme,  and  the  possibility  of  adapting  to 
any  such  general  scheme  all  the  works  constructed. 

4.  The  reproductive  character  of  a  sewage  scheme. 

5.  Health  statistics  proving  improvement  to  the  health  of  a 

sewered  district. 

6.  The  ventilation  of  sewers. 

7.  Sewage  farm. 

1.  The  suitability  of  the  water-carriage  system  over  others. — 
Where  a  water  supply  is  available,  it  ensues  that  the  domestic 
slops  and  refuse  greatly  exceed  in  bulk  those  of  localities  where 
water  is  scarce  ;  hence  the  street  gutters  and  channels  are  gener- 
ally in  a  running  condition,  and  therefore  while  their  contents 
are  more  bulky,  they  are  less  oflTensive,  the  sewage  being  more 
dilute,  and  the  gutters  if  properly  constructed,  are  better  flushed. 
Notwithstanding  all  this,  such  gutters  are  always  giving  oflf  offen- 
sive odours,  as  may  be  witnessed  in  the  Melbourne  gutters. 

Into  these  gutters  only  kitchen  slops  are  allowed  to  be  thrown, 
all  foecal  matter  being  rigidly  exclud^ 
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These  slops  contain  ingi*edients  which  pollute  the  air  almost 
equally  with  fcecal  refuse,  and  if  allowed  to  run  without  filtration 
in  the  street  gutters,  present  a  most  objectionably  slovenly  appear^ 
ance  as  well  as  being  offensive  to  the  nostrils. 

While  therefore  other  schemes  of  sanitation  are  moro  or  less 
effectual  in  providing  for  the  disposal  of  the  foecal  refuse  of  a 
dwelling,  not  one  of  them  shows  a  practical  way  of  dealing  with 
ordinary  slops. 

The  water-carriage  system — that  is,  a  system  of  brick  and  stone- 
ware drains  laid  deeply  underground — receives  indifferently  either 
and  all  such  sewage,  as  well  a  proportion  of  the  rainfall,  affording 
to  householders  and  manufacturers  a  ready  and  inoffensive  means 
of  getting  rid  of  their  waste  fluids. 

It  is  true,  as  hereinbefore  stated,  that  deleterious  gases  are  given 
off  by  sewage ;  but  under  the  head  of  "Ventilation  "  this  objection 
is  rendered  harmless. 

For  the  above  reasons,  and  the  almost  universal  testimony  of 
sanitarians,  this  paper  assumes  that  the  water-carriage  system  is 
the  best. 

It  is  scarcely  necessary  to  enter  into  any  minute  description  of 
a  water-carriage  system  of  sewers,  it  being  fully  known  that  it 
consists  of  underground  conduits  of  brick,  stone,  concrete,  earthen- 
ware, stoneware  pipes,  &c.,  laid  with  proper  fall  towards  the  out- 
fall, laid  also  so  that  they  may  be  accessible  in  the  event  of  stop- 
page at  frequent  points  for  inspection  and  repairs,  and  having 
appliances  and  the  usual  accessories^  much  of  the  character  of  the 
i-ecently-constructed  sewers  of  Sydney. 

The  object  of  this  paper  is  not  to  enter  into  the  details  of  con- 
stinction,even  if  the  space  permitted  of  it,  but  to  show  that  a  plan  is 
available  to  any  one  or  more  of  the  Sydney  suburbs,  whereby  they 
can  have  a  system  either  jointly  or  severally  which  will  dispose  of 
their  sewage  in  an  effectual  and  inoffensive  manner. 

2.  Outfalls. — Nearly  the  whole  of  our  immediate  suburbs 
drain  either  into  the  Harbour,  Botany  Bay,  or  into  the  Parramatta 
River  or  some  branch  thereof,  and  an  Act  of  Parliament  specifically 
forbids  the  discharging  of  f cecal  matter  into  any  of  the  above  waters. 

This  limitation,  therefore,  practically  prevents  the  adoption  of  the 
water-carriage  system  unless  accompanied  by  the  practice  of  ren- 
dering the  effluent  sewage  free  from  foecal  matter,  and  the  method 
contemplated  by  this  paper  includes  the  same  treatment  of  sewage 
that  obtains  in  the  inland  counties  of  England.  The  Rivers  Pollu- 
tion Commission  permit  of  the  treated  sewage  being  admitted  into 
the  local  rivers,  wherefrom  domestic  water  is  drawn. 

Instead  of  discharging  the  raw  sewage  direct  into  the  river  or 
inlet,  it  is  made  to  flow  into  capacious  underground  tanks  or 
reservoirs,  wherein  it  is  treated  chemically,  so  that  it  deposits  its 
solid  constituents  on  the  bottom,  and  the  effluent  is  drawn  off  at 
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the  lower  end,  clear  in  proportion  to  the  treatment  it  has  received 
and  to  the  capacity  of  the  tanks.  The  tanks  are  designed  of  suffi- 
cient capacity  to  allow  of  plenty  of  time  for  the  sewage  to  precipi- 
tate the  solids  ;  and  at -the  inlet  a  liquid  charged  with  some  pre- 
cipitating drug,  as  sulphate  of  iron,  diribbles  a  proper  proportion  of 
the  drug  in  such  a  way  as  to  thoroughly  charge  the  sewage  ;  this  is 
allowed  quietly  to  settle,  and  the  supernatant  liquid  when  properly 
treated  runs  off  as  clear  water. 

In  a  situation  where  the  waste  water  flows  into  a  branch  of  the 
Harbour  watei-s  the  cost  of  drugs  is  much  less  than  that  entailed 
to  render  the  effluent  fit  for  entering  a  fresh- water  river,  as  the 
purity  need  not  be  so  high. 

The  tanks  are  required  in  duplicate  or  triplicate,  in  order  that 
settlement  may  take  place  and  the  water  be  drawn  off;  the  sludge 
is  then  spread  in  the  open,  so  as  to  solidify  and  become  portable  for 
transmission  to  farms  or  other  destination,  it  having  been  deodorized 
by  the  first  process. 

3.  At  Hertford,  England,  Mr.  E.  O.  Moriarty,  Engineer-in-Chief 
of  Harbours  and  Ri  vol's,  here  witnessed  the  process,  and  during  the 
proceedings  saw  the  engineer-in-charge  draw  a  glass  of  the  effluent 
and  drink  it,  such  was  his  faith  in  the  efficacy  of  the  treatment. 

To  recapitulate,  therefore,  here  we  have  a  process  of  collecting 
automatically,  punfication  by  settlement  or  precipitation,  asso- 
ciated with  the  utilization  of  the  fertilizing  constituents  which  has 
been  at  work  successfully  for  about  16  years,  and  which  can  be 
applied  for  the  uses  of  a  small  community  without  sacrificing  its 
adaptability  to  become  part  of  any  general  scheme  thereafter. 

Nevertheless,  the  question  has  its  obverse  side,  and  it  must  not 
too  hastily  be  taken  for  granted  that  all  this  is  accomplished  with- 
out considerable  expenditure  in  the  firat  place,  and  the  dedication 
of  space  where  dwellings  are  sufficiently  removed  for  obviating  the 
experience  by  the  residents  of  any  taint  in  the  air. 

Can  this  last  condition  be  secured  for  any  of  the  suburbs  of 
Sydney  1 

The  acquisition  of  suitable  land  for  the  above  purpose  will  be 
difficult,  but  in  view  of  the  paramount  importance  of  the  question 
it  should  not  be  impossible,  and  when  secured  it  should  be  the 
depot  for  as  large  an  area  as  can  practically  drain  into  it,  so  as 
not  to  multiply  such  establishments. 

In  Sydney,  we  know  from  experience  how  the  residents  of  a 
locality  within  a  radius  of  miles  will  rise  up  to  object  to  the 
establishment  of  such  a  depot. 

It  is  here  assumed  that  the  procuring  of  land,  while  it  is  difficult, 
is  not  impossible. 

A  few  days  since,  I  visited  the  model  farm  at  Hook  wood  Station, 
and  found  that  since  my  last  visit  a  stupendous  amount  of  work 
had  been  done  in  breaking  up  ground,   trenching,  draining,  and 
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planting;  the  locality  is  elevated  and  exposed  to  the  sun  and 
wind,  and  therefore  liable  to  suffer  in  summer  from  the  effects  of 
the  long  dry  months. 

The  whole  area  is  accessible  to  the  waters  of  the  new  supply 
from  the  Nepean  ;  but  that  work  could  not  afford  water  for  the 
irrigation  of  such  an  area  without  reducing  the  head  required  for 
giving  an  ample  supply  to  the  Syney  reservoir. 

It  struck  me  while  viewing  tho.  ground,  that  a  large  proportion 
of  the  sewage  of  the  western  suburbs  might  be  utilized  here,  and 
would  form  both  an  irrigating  as  well  as  a  fertilizing  agent  if  it 
could  be  delivered  here. 

The  site  being  elevated,  it  follows  that  the  sewage  would  not 
gravitate  there;  but  if  it  have  a  value  as  irrigantand  fertilizer,  the 
cost  of  a  line  of  pipes  for  its  conveyance  of  a  pumping  plant,  and 
the  labour  of  pumping  would  not  be  very  great. 

A  large  tank  could  be  constructed  here  to  receive  the  sewage  at 
the  highest  elevation,  whence  it  would  command  the  sunounding 
land,  and  contrivances  could  bo  designed  whereby  the  sewage 
could  be  conducted  by  night  into  runnels  opened  during  the  day 
for  its  reception. 

LiEURNUR  System. 

This  system  has  attracted  very  considerable  attention  from  the 
public  and  authorities  of  Europe,  and  for  some  social  conditions, 
as  life  in  barracks,  ckc,  no  doubt,  it  meets  a  long  felt  want 

It  proposes  to  draw  the  contents  of  water-closets  through  iron 
pipes  into  reservoirs  constructed  underground  in  a  convenient 
spot,  by  suction,  or  to  speak  more  scientifically,  by  exhausting  the 
air  in  the  reservoir. 

This  scheme   has   procured    high   encomiums   from    Belgian, 
Russian,  and  French  authorities  for  adaptability  under  cei-tain 
circumstances  ;  but  as  it  only  proposes  to  deal  with  night-soil,  and 
municipal  bodies  around  Sydney  will  require  a  scheme  which  will 
dispose  of  both  products,  viz.,  house  slops  and  night-soil,  therefore^ » 
the   Lieumur  system  would  require  to  be  supplemented  and  a: 
system  of  the  nature  of  the  one  I  am  advocating,  would  be  necessary : 
in  addition  to  the  Lieurnur's  system,  entailing  immense  cost,  it  > 
must  suffice  to  say  that  it  does  not  meet  the  requirements  of  our 
suburbs,  notwithstanding  that  it  discloses  in  its  invention  a  very : 
commendable  amount  of  ingenuity  and  tJioughtful  labour. 

I  have  this  afternoon  received  an  advance  proof  of  Mr.  Stayton's 
report  to  the  Sewers  Department  on  the  sanitation  of  North  Shore,  ^ 
and  I  need  not  periiaps  say  that,  like  all  modem  engineers,-  h^> 
prescribes  identically  the  plans  advocated  herein  for  that  suburb. 

As  I  have  never  exchanged  one  word  witii  Mr.  Stayton  on  this: 
subject,  it  serves  to  prove  the  unanimity  ~o£  engineers  in  Englacnd  ^ 
2d 
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On  the  question,  that  while  the  system  spoken  of  is  not  perfect, 
yet  it  has  so  far  stood  the  test  of  criticism  and  practice  with  the 
best  practicable  results. 

I  would  much  like  to  have  had  more  time  to  have  thoroughly 
digested  his  recommendations,  but  was  not  aware  before  to-day 
that  he  was  engaged  on  the  work. 

I  would  reiterate  here  my  former  statement  as  to  pumping  the 
sewage  in  its  raw  state  to  farms  at  some  distance  from  town,  as 
pumping  is  an  inexpensive  mode  of  conveyance,  and  I  am  con- 
vinced that  if  the  experiment  named  by  me  of  pumping  the  sewage 
of  the  western  suburbs  to  the  Experimental  Farm  at  Potts*  HUl 
were  tried  it  would  l>e  attended  with  success. 

Keproductiveness  of  Sewage. 

Up  to  the  present  time  information  is  conflicting  both  as  to  the 
manurial  value  of  the  residium  of  sewage,  and  no  doubt  it  varies 
in  different  localities.  Writers  on  the  question  must  be  read  as  a 
whole  and  not  individually,  as  their  writings  sometimes  assume 
the  view  most  advantageous  to  the  side  they  are  contending  for. 

I  deem  it  safe  to  advise  communities  to  refrain  from  expecting 
any  great  return  for  their  outlay.  Some  of  it  they  will  no  doubt 
get  back,  but  should  look  to  the  benefits  arising  indirectly  in  the 
form  of  improved  wholesomeness  of  their  breathing-air  as  well  as  to 
the  comfort,  convenience,  cleanliness,  and  cheapness,  of  the  accom- 
modation for  their  return. 

The  products  will  be  marketable,  but  the  cost  of  producing  them 
will  always  reduce  the  returns. 

The  adoption  of  a  system  of  sewers  of  the  character  here 
sketched  has  uniformly  lowered  the  death  rate  in  communities 
where  it  has  been  introduced. 

Ventilation. 

I  have,  in  a  previous  paper  read  in  this  room,  advanced  my 
opinions  on  the  ventilation  of  the  sewers  and  the  dwelling,  and 
refrain  here  from  doing  more  than  saying  that  the  system  then 
advocated  is  recommended  for  adoption  in  all  the  suburbs  as  well 
the  city,  and  may  be  briefly  de^scribed  by  stating  that  it  consists  of 
intercepting  the  sewer-gas  at  the  front  of  a  large  proportion  of 
lofty  houses,  and  conveying  it  by  pipes  to  the  ridge  of  the  roof, 
wliero  it  will  get  diluted  with  the  surrounding  air. 

I  would  now  conclude  with  the  recommendation  to  local  bodies 
to  persevere  in  effort  until  they  secure  their  object,  which  will  at 
once  lower  the  sickness  and  death-rate ;  not  to  require  the  Govern- 
ment to  provide  for  their  wants,  but  boldly  to  apply  themselves  to 
l^e  work,  remembering  that  if  the  Government  did  the  work  the 
rtoidents  must  pay  for  it  in  the  long  run,  and  remembering  also 
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that  a  light  tax  will  enable  the  various  local  bodies  both  to  meet 
the  interest  of  a  loan  and  also  provide  a  sinking  fund  for  the  final 
extinction  of  such  loan. 

It  should  also  become  an  accepted  principle  with  local  bodies 
tliat  to  be  free  from  debt  while  permanent,  useful,  and  reproductive 
works  remain  unexecuted  is  a  false  economy  and  a  vice. 

Discussion. 

Sir  Alfred  Roberts  desired  to  know  how  such  a  scheme,  if 
adopted  by  an  isolated  community,  could  be  made  to  work  in  with 
a  general  scheme. 

Mr.  Trevor  Jones  replied  that  a  general  intei*cepting  trunk 
sewer  would  traverse  the  whole  of  the  districts  concerned  and 
deliver  the  whole  at  a  general  establishment  for  treatment ;  by  a 
district  he  explained  that  he  did  not  mean  a  municipal  district, 
but  a  drainage  district,  which  included  all  the  land  that  would 
drain  into  the  sewer  in  question,  or  in  other  words  a  valley.  If 
obstructions  or  difficulties  existed  then  a  system  of  pumping 
would  remove  all  such  difficulties. 

Mr.  Henson  submitted  that  any  general  scheme  for  the 
Western  Suburbs  should  include  some  proi-ision  for  draining  the 
marshy  land  lying  between  the  heights  and  the  Parramatta  River, 
which,  to  his  personal  knowledge,  were  in  a  very  polluted  con- 
dition ;  and  he  said  that  he  hoped  that  measures  would  be  taken 
to  prevent  building  on  these  marshes  after  merely  filling  over  the 
swamp  with  town  rubbish,  as  is  done  in  some  parts. 

Mr.  Stayton  expressed  his  satisfaction  at  being  present  to  hear 
the  papei',  and  stated  that  he  is  now  retained  by  Government  to 
report  upon  the  introduction  of  some  such  scheme  into  the 
suburbs,  but  could  not  so  early  disclose  his  views  not  having 
sufficiently  advanced  his  plans. 
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MEDICAL  SECTION. 

Seven  meetings  of  this  section  were  held  daring  the  session  of 
1886,  under  the  presidency  of  Sir  Alfred  Roberts. 

The  average  attendance  of  members  was  considerably  below 
that  for  the  session  of  1885,  the  average  number  present  having 
been  sixteen,  the  highest  number  twenty-two,  and  the  lowest  ten- 
There  was  no  falling  off^  however,  in  the  amount  of  useful  work 
done,  the  average  number  of  papers  read  at  each  meeting  being 
three ;  in  addition  to  which  many  living  subjects,  pathological 
specimens,  and  models  of  diseased  conditions,  were  exhibited. 
The  papers  attained  a  high  standard  of  excellence,  and  were 
remarkable  not  only  for  their  practical  character  but  for  the  keen 
interest  and  seiious  discussion  to  which,  for  the  most  part,  they 
gave  rise. 

The  section  had,  during  this  session,  to  deplore  the  loss  by  death 
of  its  esteemed  member  Dr.  Walter  Fawkes  Mackenzie,  and  the 
fifth  ordinary  general  meeting  was  adjourned  as  a  mark  of  respect 
for  his  memory,  and  of  condolence  with  his  widow  in  her  affliction. 

J.  ASHBDRTON  THOMPSON,  M.D. 
A.  MacCORMICK,  M.D.,  &c. 
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